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MESON PHYSICS 


By Rosert E. MarsHaxk, University of 
Rochester. International Series in Pure 
and Applied Physics. Ready in January 


A stimulating new book which surveys the 
essential results of recent meson experi- 
ments with particular emphasis on their 
theoretical significance. Since the discov- 
ery of + mesons in 1947 many indisputable 
facts concerning mesons have been estab- 
lished, many of which suggest promising 
lines for future experimentation. It is the 
author’s purpose to record available data, 
including most of the original references of 
the past four years, and to suggest the 
dramatic nature of the meson story. 


MESONS. A Summary of 
Experimental Facts 


By Atan M. Tuornprxe, Brookhaven 
National Laboratory. International Series 
in Pure and Applied Physics. 239 pages, 
$5.50 


A relatively non-mathematical text on 
mesons and their importance in the atomic 
nucleus, this book gives a systematic sum- 
mary of experimental results concerning 
mesons, especially those which have to do 
with the relation of mesons to nuclear 
forces and with the relations between ele- 
mentary particles. Includes historical in- 
formation and details upon which a critical 
evaluation of experiments can be based. 


AN INTRODUCTION TO SCIENTIFIC 
RESEARCH 


By E. Bricut Witson, Jr., Harvard Uni- 
versity. 365 pages, $6.00 


An exceptionally valuable book for gradu- 
ate and research students in any branch of 
science. It is a text and guide to the sci- 
entific methods which underlie all valid re- 
search. Material is not limited to any one 
science but is rather intended to be appli- 
cable to wide areas; however, emphasis is on 
practical, specific topics rather than vague 
generalities. 


MICROMETEOROLOGY: A Study of 
Physical Processes in the Lowest Layers 
of the Earth’s Atmosphere 

By O. G. Sutton, Military College of 


Science, Shrivenham, England. Ready in 
January 


This book is concerned with the special 
branch of meteorology relating to air layers 
near the ground. Its purpose is to give the 
reader a general account of the properties 
of these layers, and also to provide train- 
ing in the specialized techniques which 
have been evolved to solve problems arising 
in agricultural meteorology, hydrology, air 
pollution, etc. 


Send for copies on approval 
McGRAW-HILL BOOK CO., Inc. 


330 West 42nd Street New York 36, N.Y. 
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The Ethical Dilemma of Science 


A. V. HILL 


The ethical problems confronting the scientist today were the 
subject of the Presidential Address given to the British Associ- 
ation at its meeting in Belfast, Ireland, this September by Pro- 
fessor A. V. Hill, noted British scientist and parliamentarian. 
Professor Hill, holder of the Nobel Prize in physiology, is an 
Honorary Fellow at University College, University of London. 
The major portions of his address are given below. 


cluded his Presidential Address 
last year with the words, 

“Tt is doody our duty as citizens to 

see that science is used for the 

benefit of mankind. For, of what 

use is science if man does not sur- 

vive?” 
Here was a challenge to his successor: 
to discuss how far science has already 
contributed to human betterment, how 
far it has provided fresh problems, 
dangers, and difficulties; and to sug- 
gest ways in which all who are con- 
cerned with science can help, as citi- 
zens, to make sure that its results in 
fact are beneficial. 

As citizens: for scientists as such 
have no title to superior wisdom or 
virtue, and outside their special knowl- 
edge they are just as likely as others 
to be misled. The fundamental prin- 
ciple of scientific work is unbending 
integrity of thought, following the evi- 
dence of fact wherever it may lead, 
within the limits of experimental error 
and honest mistake. On this there can 
be no compromise. And since science 
is a universal interest of mankind, rec- 
ognizing no barriers of race, class, reli- 
gion, or opinion (provided that is 
honest), a necessary condition of its 
advance and application is one of 
friendliness, frankness, and equality. 
Goodwill and integrity, therefore, are 
indispensable alike to scientific prog- 
ress itself and its successful employ- 
ment for the benefit of mankind. Those 
who look to scientists as magicians, 
able to conjure a universal formula 
out of a hat, may be disappointed to 
find only so ancient a doctrine; and 
admittedly there is far more to sci- 
ence than integrity and goodwill. But 
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Ton Duke of Edinburgh con- 


these are the qualities chiefly required 
to utilize the opportunities, to resolve 
the problems and difficulties, which 
science has provided for present-day 
society. 


Can Science Replace Older Mo- 
tives of Human Conduct? 


The common phrase, “this scientific 
age,” is all too apt to imply, with little 
justification, that the majority of peo- 
ple, at least in highly developed coun- 
tries, now think and act scientifically; 
and, with no justification at all, to 
suggest that science can replace the 
older motives of human conduct. It is 
true that the external circumstances 
of life have been vastly altered by the 
applications of scientific discovery and 
invention, though as yet for only a 
minority of mankind. The future alone 
can decide whether natural resources 
and human ingenuity will prove suf- 
ficient, given statesmanship and good- 
will, for the same transformation grad- 
ually to affect the whole of human so- 
ciety. If not, are stable conditions ulti- 
mately possible? Or will there be per- 
petual conflict between the “haves” 
and the “have-nots?” It is true also 
that the methods, ideas, and results 
of scientific inquiry have penetrated 
widely, if not deeply, into popular 
thinking and belief: the jargon at least 
of science is widespread, and magic 
and superstition are gradually losing, 
if not their currency, at least their re- 
spectability. 

Yet such changes may have little 
real influence on the basic pattern of 
human behavior, and if witches are no 
longer hunted down and killed, polit- 
ical and racial intolerance can lead to 








even wilder and crueler excesses. In 
clearing away old idolatries there is 
always a danger of allowing new 
ones to creep in: the unclean spirit 
went out when the house was swept 
and garnished, but only to return with 
seven others more wicked than him- 
self. 

The improvement of man’s estate 
by the application of scientific knowl- 
edge is one of the loftiest of adven- 
tures: but a belief that it can be 
achieved by scientific methods alone, 
without a moral basis to society, is a 
perilous illusion. If the methods of 
human experiment and racial improve- 
ment adopted by the Nazis could be 
regarded purely as applied biology, 
there might be much to say for them. 
But most of us believe that by aban- 
doning a faith (which has nothing 
directly to do with science) in the 
sanctity of the human individual and 
of moral law, they were heading 
straight for disaster. Yet we shall see 
later the dilemma in which such 
scruples put us, in respect of the 
gravest of all world problems. 

The conflict between new knowl- 
edge and traditional belief is no novel- 
ty. When Eve saw that the tree of 
knowledge was good for food, that 
it was pleasant to the eyes, and to 
be desired to make one wise, she took 
of the fruit thereof and did eat and 
gave also to Adam and he did eat. 
Which led, as you have read, to their 
exclusion from the garden and the 
warning, “in sorrow shalt thou eat of 
it all the days of thy life.” Again and 
again the attempt has been made to 
forbid the fruit of scientific knowledge. 

In 1874 in this city John Tyndall 
delivered a presidential address to the 
British Association which provoked a 
hurricane of controversy: the records 
tell us that it was denounced from 
every pulpit in Belfast. Yet, reading it 
now, one is impressed not only by its 
courage but by its reasonableness. It 
is true that he claimed that science 
will wrest from theology the en- 
tire domain of cosmological theory, 
whether of living or of non-living 
things; but he had previously referred 
to the immovable basis of the religious 
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sentiment in human nature, bringing 
as he said “completeness and dignity 
to man.” The views of Lucretius and 
Bruno, Darwin and Spencer, might be 
wrong: whether right or wrong, he 
insisted, we claim the right to discuss 
them. If today I claim the right to 
discuss not only the scientific facts 
themselves but their consequences in 
human affairs, I doubt whether denun- 
ciation will follow: if it does, I shall 
be sorry but unrepentant. 

The development which has brought 
most vividly to the public conscience 
today the ethical problems aroused by 
the advance of scientific knowledge 
lies in the field of nuclear physics; and 
groups of scientific people in the free 
countries of the world are vigorously 
debating its various consequences, 
among them particularly the secrecy 
attached to weapons as new and dev- 
astating as those provided by nuclear 
fission. Atomic physics, however, is 
only one of many scientific develop- 
ments which have brought, or are 
bringing, a mixture of possible good 
and evil about which judgments of 
relative value must be formed: we 
must not get too excited about one of 
them. There is no secrecy about most 
of these developments, they occur 
gradually and continuously before our 
eves, we tend to accept them without 
question as though they were natural 
phenomena: yet in fact the conse- 
quences of one of them provide the 
most solemn problem in the world. 
The dilemma is this. All the impulses 
of decent humanity, all the dictates of 
religion, and all the traditions of med- 
icine insist that suffering should be 
relieved, curable disease cured, pre- 
ventible disease prevented. The obli- 
gation is regarded as unconditional: 
it is not permitted to argue that the 
suffering is due to folly, that the chil- 
dren are not wanted, that the patient’s 
family would be happier if he died. 
All that may be so; but to accept it 
as a guide to action would lead to a 
degradation of standards of humanity 
by which civilization would be perma- 
nently and infinitely poorer. Conduct 
usually falls short of principles: but 
that would be the worst reason for 
abandoning principles altogether. 


Increasing Population: Its Effect 
on Resources 


In many parts of the world advances 
in public health, improved sanitation, 
the avoidance of epidemics, the fight- 
ing of insect-borne disease, the lower- 
ing of infantile death rates, and a 
prolongation of the span of life have 


led to a vast increase of population. 
Not only is the population increasing, 
but in many places its rate of increase 
is still rising: and these processes will 
take so long to reverse that for many 
years to come the shortage of natural 
resources, particularly of food, is 
bound to provide increasing depriva- 
tion and disturbance. That provides 
the practical motive of the Colombo 
Plan. In India, a Government Planning 
Commission in a report of July 1951 
entitled “The First Five Year Plan,” 
has dared to face the facts. A doubling 
in the last thirty years of the survival 
rate (births minus deaths) has led to 
a rate of increase of nearly 1% per 
cent per annum, a total of 5 millions 
every year in a population of 360 
millions. 

“With all the effort that the First 
Five-Year Plan will represent, it will 
be possible barely to restore by 
1955-1956 the pre-war standards in 
regard to food and clothing. In- 
creasing pressure of population on 
natural resources retards economic 
progress and limits seriously the rate 
of extension of social services so es- 
sential to civilized existence.” 

The pre-war standard in fact was 
miserably poor, a large part of the 
population existed below the level of 
a decent life, scores of millions only 
just above that of famine. Yet the 
gigantic national effort proposed in the 
Five Year Plan, even if successful, 
may only just restore that miserable 
standard. Can it sustain it then if the 
rate of population increase continues? 
It is easy to answer that a higher 
standard of life has led in other coun- 
tries to a gradually falling birth rate: 


but a higher standard requires a far 
greater charge on natural resources of 
all kinds, which cannot be met until 
the pressure of population is reduced. 

In the meantime there is more than 
danger that the emergency will result 
in an overuse of natural resources, 
leading by land erosion, deforestation, 
and other factors to permanent and 
irretrievable loss: this has happened 
already, and is visibly happening now, 
in many parts of the world, In a spe- 
cial section on “Family Planning” the 
Indian Report recognizes that “an al- 
teration in population trends takes at 
least a few generations to materialize;” 
and steps are suggested for the edu- 
cation of public opinion on the need 
for limitation, and for experimental 
efforts to be made in the application 
of simple methods of birth control. 
For its wisdom and courage in ac- 
knowledging the gravity of the situa- 
tion the Indian Planning Commission 
deserves every support. But the prob- 
lem itself has not begun to be solved, 
and its consequences will dominate 
the development of India for many 
years; indeed, its gravity will continue 
to increase. Malaria is admitted by 
the Planning Commission to take an 
annual toll of a million lives, tubercu- 
losis of half a million. The resolute 
use of insecticides and anti-malarial 
drugs could soon reduce the former 
to a small fraction: tuberculosis is 
bound to require more effort and a 
longer term. Nobody would dare to 
say that steps to combat these diseases, 
and others such as cholera, to improve 
rural and industrial health, to in- 
crease the supply of drugs and medi- 
cal equipment and services, should not 





“An Art Damageable and Destructive” 


“, . . But, since then, one day meditating to myself, it had 
seemed that it was a thing blameworthy, shameful and barbarous, 
worthy of severe punishment before God and man, to wish to 
bring to perfection an art damageable to one’s neighbour and 
destructive to the human race, and especially to Christian men 
in the continual wars that they wage on one another. Conse- 
quently, not only did I altogether neglect the study of this matter 
and turned to others, but I even tore up and burnt everything 
which I had calculated and written on the subject, ashamed and 
full of remorse for the time I had spent on it, and well decided 
never to communicate in writing that which against my will had 
remained in my memory, either to please a friend or in teaching 
of these matters which are a grave sin, and shipwreck of the 
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be taken on the highest priority: but 
the consequence must be faced that 
a further increase of a million people 
per annum would result. Thus science 
—biological, medical, chemical, and en- 
gineering—applied for motives of de- 
cent humanity entirely beyond re- 
proach with no objectionable secrecy 
has led to a problem of the utmost 
public gravity which will require all 
the resources of science, humanity, 
and statesmanship for its solution. 

The example of India has been 
taken because of the sheer magnitude 
of the problem and because its seri- 
ousness is now admitted by humane 
and responsible men: but the same 
conditions exist already in many parts 
of the world and will soon exist else- 
where. It is not a question only of 
food: if a higher standard of life is 
to become universal, with education, 
communications, housing, reasonable 
amenities, and public health, a far 
greater demand will be made on all 
such natural resources as power, chem- 
icals, minerals, metals, water, and 
wood. One is left wondering how long 
these can possibly take the strain. 
Could world supplies conceivably hold 
out if the present requirement per 
head, in the United States, were mul- 
tiplied in proportion to meet the same 
demand everywhere—even without 
any increase of present population; 
and if so, for how long? There is much 
discussion of human rights. At what 
level can these be reasonably pitched? 
And do they extend to unlimited re- 
production, with a consequent obli- 
gation falling on those more careful? 
These problems must be faced not 
only with goodwill and humanity, but 
also with integrity and courage, not 
refusing te recognize the compulsion 
of simple arithmetic. It is right that 
the scientific imagination should be 
allowed to play sometimes with the 
more distant future, when possibly 
new methods and resources may be 
found to solve all problems; but only 
on condition that our minds are not 
deflected from the urgent realities of 
the present. 


Is Applied Science Our Enemy? 
By vast improvements in communi- 
cations, which have made the world 
so small, applied science has been one 
of the chief agents in the present fer- 
ment of social, political, and economic 
thought. Can one urge, after the event, 
that the application was a mistake 
and that the majority of mankind 
could better have remained isolated 
and in ignorance? By making world 
war technically possible, applied sci- 
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ence has helped to stir up national am- 
bitions and social revolutions which, 
if poverty and deficiency continue with- 
out hope, may lead to major world 
catastrophe. Should we therefore re- 
fuse to employ science in defense of 
liberty and resign ourselves to a uni- 
versal police state where no scruples 
are permitted? Are we, in scientific 
research, to say that some subjects 
may be investigated, but not others for 
fear of the consequences? Who then 
is to decide and by what international 
authority? And is it practical to in- 
sist that all scientific knowledge should 
be fully and openly disclosed, without 
secrecy or reservation of any kind, 
military or industrial? These are prob- 
lems which cannot be solved by rhe- 
toric, or by any simple formula. The 
purpose of setting them out is to make 
clear that we must face them with 
honesty and courage; for they will not 
solve themselves. 


The Dilemma 


I have led you to the ethical dilem- 
ma which perplexes many of us by 
taking an example in which few would 
question either the motives of those 
who made the original discoveries or 
the humanity of their application: in- 
deed, an example in which few could 
wish that the fruit of the tree of knowl- 
edge had been left untried. It is easy 
to say now that side by side with the 
control of disease there should have 
been an equal and parallel effort in 
education, particularly the education 
of women as responsible citizens: for 
there is no possibility, if women re- 
main ignorant and illiterate, of intelli- 
gent widespread family planning and 
control. But education alone would not 
have been enough, or indeed possible 
itself without a substantial measure of 
material and social betterment: and 
the expense and effort involved in this 
would have been indefinitely greater 
than in the application of medicine 
and hygiene, which after all has been 
relatively cheap. Had it been possible 
to foresee the enormous success of 
this application, would humane peo- 
ple have agreed that it could better 
have been held back, to keep in step 
with other parallel progress, so that 
development could be planned and 
orderly? Some might say yes, taking 
the purely biological view that if men 
will breed like rabbits they must be 
allowed to die like rabbits, until gradu- 
ally improving education and the de- 
mand for a higher standard of life 
teach them better. Most people would 
still say no. But suppose it were cer- 
tain now that the pressure of increas- 





ing population, uncontrolled by dis- 
ease, would lead not only to wide- 
spread exhaustion of the soil and of 
other capital resources but also to 
continuing and increasing interna- 
tional tension and disorder, making it 
hard for civilization itself to survive. 
Would the majority of humane and 
reasonable people then change their 
minds? If ethical principles deny our 
right to do evil in order that good may 
come, are we justified in doing good 
when the forseeable consequence is 
evil? 

I remember asking an eminent In- 
dian who had taken part in drawing 
up the so-called Bombay Plan of 1944 
why there was no mention of the 
gravest problem of all, overgrowing 
population: he replied that his col- 
leagues and he had indeed discussed 
it, but decided to leave it to God. To 
a biologist aware of the methods by 
which animal population is in fact 
controlled by nature, this seemed pret- 
ty poor comfort: yet there are many 
who really take that view, admittedly 
with the element of reason that we 
never can be sure that things may not 
turn up to make all our calculations 
wrong. Should we then just continue 
to do the good we see in front of us, 
in confidence that if our motives are 
humane, good and not evil will finally 
result? Or, taking that rather easy 
course, are we not showing a lack of 
the fundamental virtues of courage 
and integrity? 


Can the Dilemma Be Resolved? 


The dilemma is a real one, and 
cannot be resolved by any simple ex- 
pedient. In another form it is per- 
plexing many of those who are con- 
cerned with the development of nu- 
clear physics, the ultimate service of 
which may be very great, possibly 
essential if our present type of civili- 
zation is to continue when _ other 
sources of power dry up; while the 
benefits to medicine and industry are 
already substantial. But—nuclear fis- 
sion has released the threat of unpre- 
cedented violence, with the possible 
destruction of many millions of lives 
and the accumulated treasures, moral 
and material, of civilization. The indi- 
vidual conscience may tell a man to 
have no part in it. That is easy enough, 
for there are plenty of other interesting 
things to do, but it does not solve the 
problem. Moreover, it is possible that 
defensive weapons, based on nuclear 
fission, but not of the type intended 
for mass destruction, can be devel- 
oped which would make armed ag- 
gression intolerably costly. What then 
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of the abolition of secrecy? In prin- 
ciple, yes, for the historic and unique 
contribution of science to international 
goodwill has been in sharing knowl- 
edge regardless of race and frontier, 
and the chief satisfaction of scien- 
tific work, the condition of its fruit- 
ful development, is frank and free 
discussion. “Cast thy bread upon the 
waters, for thou shalt find it after 
many days,” is wise and acceptable 
counsel in dealing with scientific 
knowledge: while “he that observeth 
the wind shall not sow and he that re- 
gardeth the clouds shall not reap” 
is as aptly applied to human rela- 
tions as to agriculture. Every possible 
endeavor, therefore, should be made 
toward international agreement on 
sharing scientific and technical know]l- 
edge and controlling nuclear weapons: 
but this, like peace itself, is a concern 
of every citizen, not only of scien- 
tific people. It is hard enough to get 
international agreement in quite sim- 
ple matters, such as the perilous state 
of the north European fisheries, where 
no secrecy is involved and little na- 
tional prestige, and the scientific evi- 
dence is unequivocal: but we must go 
on trying. 

Much scientific and technical ad- 
vance has led to unexpected dangers 
and difficulties. Without our present 
knowledge of bacteriology and pre- 
ventive medicine, gigantic armies 
could never be kept in the field, and 
land war on the recent scale would be 
impossible. Is medical science, there- 
fore, to be blamed for twentieth-cen- 
tury war? The indiscriminate use of 
insecticides, by upsetting the balance 
of nature, can quickly do more harm 
than good. Radio communication may 
be used for spreading lies and disorder 
as well as truth and goodwill. Devel- 
opments in microbiology, in many 
ways beneficent, may be used in the 
future for biological warfare, with 
effects at present unpredictable; and 
control by international agreement and 
inspection might be very difficult. The 
list need not be multiplied; all are 
aware that every new benefit to man- 
kind provides also its own dangers, 
either as unexpected consequences or 
by deliberate misuse. Science is not 
alone in this: liberty may lead to li- 
cense, religion can be used to inflame 
passions, laws can be exploited to 
protect wrongdoing. If scientists feel 
called upon to examine their con- 
sciences, so much the better: but they 
need not imagine that in this they 
are exceptional ! 

It has been debated whether “the 
scientific mind is fundamentally 


amoral.” The real answer is that there 
is no such a thing as “the scientific 
mind.” Scientists for the most part are 
quite ordinary folk. In their particular 
scientific jobs they have developed a 
habit of critical examination, but this 
does not save them from wishful think- 
ing in ordinary affairs, or sometimes 
even from misrepresentation and false- 
hood when their emotions or preju- 
dices are strongly enough moved. 
Their minds are no more amoral than 
those of surgeons, lawyers, or scholars. 
As investigators most of them realize 
that their function would be stultified 
were they to introduce moral data 
into a scientific argument. A surgeon 
is not required, or indeed allowed, to 
consider whether it woud be better 
for the world if his patient died under 
the operation; he has only to carry it 
out with skill, care, and integrity: but 
it would be foolish to conclude that the 
surgical mind is amoral. The surgeon 
himself, as a human being, has to 
make moral judgments: but he does 
so outside the operating theater. So it 








is with scientific people. Like all good 
citizens they must take account of 
ethical considerations, and the chief 
of these—as with other good citizens— 
are of integrity, courage, and good- 
will. Integrity forbids them to allow 
feelings of any kind to obscure facts, 
but that does not make them amoral: 
after all, integrity is the first condition 
of morality. 


Freedom of Science Dependent 
on Scientists Themselves 


In the practical world of today, 
complete abandonment of secrecy, in 
government and industry, is out of the 
question. The advantages to interna- 
tional relations, and to general scien- 
tific progress, of the greatest possible 
freedom are evident; to these can be 


added the impossibility, in a free de- 
mocracy, of keeping the best people 
unless the conditions of their work are 
congenial. If scientific men consistent- 
ly avoid jobs which seem to them to 
fall short of reasonable freedom, they 
will force changes of organization so 
that only necessary secrecy is main- 
tained. The penalty of filling an or- 
ganization, governmental or industrial, 
with second-rate people, cheerfully 
amenable to unnecessary restrictions, 
is far too evident in its result on effi- 
ciency to be tolerable for long. The 
cure, therefore, is largely in scien- 
tists’ own hands. In this, as in many 
other aspects of their work, moral con- 
siderations come in, and the only way 
to resolve the dilemma which is in so 
many minds is to discuss it frankly. 
To neglect it altogether is not amoral 
but immoral. It is the duty of all of us 
as citizens to consider the ethical basis 
of our work. 

Today when the public importance 
of science and its popular esteem may 
turn some people’s heads it is well that 
scientists should realize that the pres- 
tige of science is not their personal 
property, but a trust which they have 
an obligation to pass on uncompro- 
mised to their successors. The popul- 
arizing of genuine science is an im- 

rtant public service; we should all 
be ready to take our part in it ac- 
cording to our powers: but to use the 
general prestige of science as a bait 
to attract attention to pronouncements 
on other topics, for example on poli- 
tics or religion, is a disservice both to 
science and the public. As a citizen 
I need no more justification than any 
other citizen in saying what I like 
about such things: but I have no right 
to pose as a representative of science 
in discussing them. In the days when 
the representatives of religion claimed 
supernatural knowledge of the natural 
world it was necessary to insist, as 
Tyndall did, that the natural world 
belongs to science. Fortunately those 
days are past. If they now claim that 
the facts and trends of overpopulation 
are not what we say, we can argue 
about that as a scientific question: but 
if they insist that its consequences 
should be left to God, they must allow 
us as citizens to take the opposite 
view. If political pressure were ap- 
plied in any way to force conformity 
to particular scientific theories, as 
happened in Germany and is happen- 
ing now elsewhere, then one’s right 
and indeed one’s duty would be clear, 
alike as citizen and as scientist. But 
the nature of political institutions and 
the policies of political parties are not 
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scientific questions and how I choose 
to vote has nothing to do with sci- 
ence. Indeed, curious as it may seem, 
the spectrum of political opinion of 
scientists in Britain is much the same 
as that of other similar groups: though 
the loudspeakers are generally tuned 
in to one particular wave-band. 


Ethical Principles of Science 
Have Not Yet Clearly Emerged 


Some seventeen hundred years ago 
there crystallized out, from many 
centuries of experience of the human 
problems and ethical necessities of 
medicine, the so-called Hippocratic 
Oath. The obligation of integrity and 
trust; the insistent claim of suffering; 
the care of mothers and children; solic- 
itude for the old and weak; the sanc- 
tity of human life: these are as vital 
a part of medical tradition as its sci- 
ence and its art. Practice, it is true, 
may lag behind principles, but at least 
such failure is regarded as discredit- 
able; and it is hard to imagine any 
kind of civilization in which the ethical 
principles of medicine were disre- 
garded. That is one reason why the 
future possibility of biological warfare 
is particularly repugnant. Today sci- 
ence finds itself, unexpectedly and 
without those centuries of tradition 
and experience, in a position no less 
important to the community than med- 
icine: and its ethical principles have 
not yet clearly emerged. 

Every candidate for admission to 
the earliest of American learned asso- 
ciations was required to answer yes 
to the question, “Do you love truth 
for truth’s sake, and will you endeavor 
impartially to find . . . it for yourself 
and communicate it to others?” That 
affirmation might have its place in a 
modern scientific version of the Hip- 
pocratic Oath. But again the same 
dilemma arises—“endeavor impartially 

. . to communicate it to others.” 
Apart altogether from considerations 
of national security, in many fields 
today much of the best research is 
done, and done increasingly, in in- 
dustrial laboratories. Those who have 
seen and admired such work, and the 
people who do it, cannot but applaud 
the foresight which made it possible. 
But if all the results are to be com- 
municated at once and impartially to 
others, could directors and sharehold- 
ers be reasonably expected to continue 
their support? Indeed, if an industry 
were nationalized could it afford to 
give away its secrets to competitors 
abroad? Not in any real world in 
which a nation must remain solvent 
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and industry must depend for success 
on the rapid application of new knowl- 
edge. The dilemma must be met by 
reasonable compromise, of which, per- 
haps, the most hopeful sign today is 
that many of the directors of industry 
come up through research depart- 
ments. A friendly and familiar contact 
between management and _ research, 
and between industrial and outside 
scientists, can reduce this particular 
dilemma to manageable size. 


Scientists’ Morals and the 
Building of Weapons 
A graver problem is provided by 


research under government, when 
considerations of security come in. In 
the emergency which became evi- 
dent in 1935, the secret development 
of radar for purposes of air defense 
aroused no obvious pangs of con- 
science; and many other developments 
come in that class. But the surest of 
military maxims is that counter-attack 
is an essential part of defense; to limit 
scientific methods to defensive weap- 
ons would be to insure defeat, indeed 
it is quite impracticable. But let us 
be realists; so long as offensive weap- 
ons may be used, the part played by 
the scientist is no more immoral than 
that of the engineer, the workman, 
the soldier, or the statesman, and the 
attitude of “holier-than-thou” is un- 
becoming. We all bear, as citizens, an 
equal responsibility. But is it practical 
to suggest that all scientists in all 
countries should agree, and hold to 
their agreement whatever happens, to 
take no part in research on offensive 
weapons, or at least should endeavor 
impartially to communicate its results 
to others? The answer is evident. 
There are individuals in all free coun- 
tries who find such work intolerable. 
In those countries their scruples are 
respected and they are at liberty to 
do something else; but let them not 
imagine that the problem is solved 
that way, or that those who think 
otherwise are necessarily stupid or im- 
moral. The first condition of free- 
dom is freedom of conscience, and the 
scientist has the same right to that as 
any citizen: but freedom does not ex- 
tend to giving away other people’s 
property, whether of goods or know]l- 
edge. 

There seems to be no simple an- 
swer to the riddle. All knowledge, not 
only that of the natural world, can 
be used for evil as well as good: and 
in all ages there continue to be peo- 
ple who think that its fruit should be 
forbidden. Does the future welfare, 





therefore, of mankind depend on a 
refusal of science and a more inten- 
sive study of the Sermon on the 
Mount? There are others who hold the 
contrary opinion, that more and more 
of science and its applications alone 
can bring prosperity and happiness to 
men. Both of these extreme views 
seem to me entirely wrong—though 
the second is the more perilous, as 
more likely to be commonly accepted. 
The so-called conflict between science 
and religion is usually about words, 
too often the words of their unbal- 
anced advocates: the reality lies some- 
where in between. “Completeness and 
dignity,” to use Tyndall’s phrase, are 
brought to man by three main chan- 
nels, first by the religious sentiment 
and its embodiment in ethical prin- 
ciples, second by the influence of 
what is beautiful in nature, human 
personality, or art, and third by the 
pursuit of scientific truth and its reso- 
lute use in improving human life. 
Some suppose that religion and beau- 
ty are incompatible: others, that the 
aesthetic has no relation to the scien- 
tific sense. Both seem to me just as 
mistaken as those who hold that the 
scientific and the religious spirit are 
necessarily opposed. Cooperation is 
required, not conflict: for science can 
be used to express and apply the prin- 
ciples of ethics, and those principles 
themselves can guide the behavior of 
scientific men: while the appreciation 
of what is good and beautiful can pro- 
vide to both a vision of encourage- 
ment. 


Conclusion 


Is there really then any special 
ethical dilemma which we scientific 
men, as distinct from other people, 
have to meet? I think not: unless it 
be to convince ourselves humbly that 
we are just like others in having moral 
issues to face. It is true that integrity 
of thought is the absolute condition 
of our work, and that judgments of 
value must never be allowed to deflect 
our judgments of fact. But in this we 
are not unique. It is true that scien- 
tific research has opened up the pos- 
sibility of unprecedented good, or 
unlimited harm, for mankind; but the 
use that is made of it depends in the 
end on the moral judgments of the 
whole community of men. It is totally 
impossible now to reverse the process 
of discovery: it will certainly go on. 
To help to guide its use aright is not 
a scientific dilemma, but the honor- 
able and compelling duty of a good 


citizen. 
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An Interview with Gordon Dean 


CHAIRMAN, U.S. ATOMIC ENERGY COMMISSION 


The Bulletin is pleased to be able to give its readers this inter- 
view with the Chairman of the U.S. Atomic Energy Commis- 
sion. Mr. Dean was questioned by Dr. Rabinowitch, editor of 
the Bulletin, and Dr. John Simpson, a member of the Editorial 


Board. 


UESTION: Do you think more 
public discussion and education 
on atomic energy would benefit 

the AEC’s work? 


Mr. Dean: Yes, definitely. And it 
would be good for the people of this 
country too. 


Q: In what areas do you think pub- 
lic discussion is particularly desirable 
at the present time? 


A: There are a great many, and it 
would take a good deal of time just 
to list them. I think, however, they fall 
into two general categories. One has 
to do with weapons effects. None of 
us likes to think that we live in the 
same world with the atomic bomb, 
but we do exist in such a world, and 
we can’t make the bomb go away by 
ignoring it or pretending that it isn’t 

ere. What we should do, then, is to 
make every effort possible to under- 
stand the bomb and what it can do. In 
that way we can learn how to protect 
ourselves against it and perhaps even 
find some way to bring it under effec- 
tive international control. There is a 
lot of information available on wea- 
pons effects, and I think everyone 
should make a real effort to under- 
stand it. 

The other general category has to 
do with the scores of questions related 
to the peacetime development of 
atomic energy, which is now getting 
so far advanced that it has attracted 
the sincere interest of many private 
industrial concerns. We are now al- 
most at the time when a good many 
important questions of public policy 
must be faced—questions like: “Is the 
government’s monopoly too rigid? Are 
there perhaps some things that should 
be taken out of the secret category 
to speed private participation even 


though they may also help our inter- 
national competitors? How large a 
share of the cost of peacetime develop- 
ment should the government shoulder? 
Should the government adopt a more 
liberal policy toward private patent 
rights?” 

The answers to questions like these 
will influence the course of atomic en- 
ergy development in this country for 
many years. They involve every man, 
woman, and child in this country, and 
it seems to me that people should be 
thinking and talking about these things 
because public opinion in a democ- 
racy has a great influence on the ac- 
tions of government. 


Q: What could the Bulletin of the 
Atomic Scientists do in this area? 


A: I think you occupy a uniquely 
favorable position to provide a forum 
where intelligent and responsible opin- 
ion on the various pros and cons of 
these questions can be exchanged. You 
have done a lot of this, and I think it 
has been useful. You might also wish 
to consider taking a position of your 
own on some of these questions with 
the idea of helping to stimulate debate 
and, therefore, public education. I 
would hope that, regardless of the po- 
sition you adopt, you would always 
provide a sounding board for the opin- 
ions of both sides to every question. 


The Problem of Scientific 


Manpower 


Q: The AEC is the greatest con- 
sumer of scientific and technical man- 
power in America. Are you anticipat- 
ing difficulties in the supply of scien- 
tists and engineers for the projected 
increase in the program? 


A: Yes, we expect some difficulty, 
but we don’t think the problem is in- 


surmountable and we don’t think it 
will constitute 2 limiting factor. I say 
this because our recruitment will be 
spread over a number of years—years 
in which the peak demand of the na- 
tion’s defense production expansion 
will probably have been passed. We 
also take comfort from the fact that 
most of our contractors are of a caliber 
that will enable them to attract high- 
grade people. They always have in the 
past, and we have no reason for sus- 
pecting that they won't be equally suc- 
cessful in the future. Don’t forget, too, 
that we have had a training and edu- 
cation program of our own which will 
serve to increase the size of the reser- 
voir upon which we will draw. 


Q: Do you believe that in the pres- 
ent situation basic research at univer- 
sities must take second place to de- 
fense work or do you think it is pos- 
sible to maintain the highest level of 
fundamental research? 


A: This is a question of balance. 
Defense work is obviously important, 
and I am one of those who believe that 
fundamental research is also of the 
utmost importance. What we have, 
then, are two important demands on 
the talent available, and there is onl 
so much talent to go around. I think 
it should be shared. 

Naturally if we knew a war was 
going to break out tomorrow, we 
would do one thing, and if we knew 
that war would not come for twenty 
years or would never come at all, we 
would do another. But we don’t know, 
and so the solution, it seems to me, is 
to achieve as intelligent a balance as 
possible. 

As a matter of fact, I am greatly dis- 
turbed by the view held by many peo- 
ple that fundamental research can 
wait until the emergency is over. It 
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can't. These people seem to forget 
that fundamental research is directly 
and importantly related to what we 
call “defense work.” It provides the 
base upon which applied research pro- 
grams and “defense work” are built. It 
should never take a back seat to any- 
thing, except in those few cases where 
the conflict is real and the other ob- 
jectives are immediate and obvious. 


Q: Does the AEC believe that fun- 
damental research in its own labora- 
tories is equally as productive as simi- 
lar research in more academic insti- 
tutions? 


A: There are no easy yardsticks by 
which one can measure the relative 
value of different kinds of research. 
The national laboratories are produc- 
tive and so are the universities. In my 
view we need both. I think it should 
be remembered that much of the re- 
search carried on in our laboratories is 
performed with equipment and facili- 
ties that very few, if any, private in- 
stitutions can finance for themselves. 


Q: Does the AEC encourage the 
tendency to attract the best research 
scientists and projects into the AEC 
laboratories? 


A: I'm interested to hear you say 
that we have a tendency to attract the 
best research scientists. I would much 
rather have that as our problem than 
to have the problem of not being able 
to attract the best. But to answer your 
question: In regard to projects, we 
sponsor the ones that are of interest 
to us and don’t sponsor the ones that 
aren't. If the ones we sponsor have a 
reputation for being the best, that’s 
fine. In regard to people, we naturally 
try to get the best people we can at 
the salaries we can offer, and I hope 
everyone else does the same thing. 
I would hate to think what would 
happen to the atomic program if we 
deliberately set out to staff our lab- 
oratories with second-raters. 


Effect of Security Restrictions 
on Research 


Q: How does the AEC evaluate the 
effect of isolation and constant se- 
curity consciousness on the spirit of 
free basic research? 


A: This is hard to measure, just as 
it is difficult to measure the effect of 
the many other intangibles that in- 
fluence the quality of research. In gen- 
eral, I would say that of course secre- 
cy and isolation have an adverse effect 
upon the productivity of research, but 
the Commission makes what I con- 
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sider to be an honest effort to keep 
the trappings of security out of those 
areas where they serve no real pur- 
pose—and this includes a large part 
of what we generally refer to as “basic 
research.” As you know, there is a 
great deal of research, and particularly 
basic research, which is out in the 
open where it can be conducted and 
talked about freely among the scien- 
tific community. 

This whole question of secrecy is 
a very difficult one, and it is one area 
where public discussion by people 
with responsible views could serve a 
useful purpose, particularly if some 
specific examples of what could be 
accomplished through modification of 
the secrecy regulations could be 
brought forward. Our objective in this, 
as it is with so many other things we 
do, is to achieve an intelligent balance 
—to keep secret those things which 
through publication would help a po- 
tential enemy more than they would 
help us, and to publish freely those 
things which, if out in the open, would 
help us more than they would help a 
potential enemy. This is a hard goal 
to achieve, but it is the one we are 
striving for, and any help that we 
can get from the scientific community 
and from industry would be very 
much appreciated. As you know, we 
have had a lot of outside help already 
through various advisory committees. 


The AEC and the National 
Science Foundation 


Q: Does the AEC consider rapid 
development of the National Science 
Foundation important from its own 
point of view? 

A: Most certainly. We favored its 
establishment and we favor its con- 
tinued growth and development. It 
has an extremely important role to 
play in the stimulation, encourage- 
ment, coordination, and sponsorship of 
basic research and the more general 
types of applied research in this coun- 
try. As you know, the Foundation has 
taken over the sponsorship of our fel- 
lowship programs in physics, and bi- 
ology and medicine, as it should. I 
hope it will continue to grow because 





it has a very important role to play 
in the scientific life of this country. We 
shall do everything we can to help it. 


Participation of Private Industry 
in AEC Programs 


Q: You have said that release of 
more information would lead to more 
participation of private industry in the 
atomic energy program. Could you en- 
large on what areas of information you 
have in mind and what kind of en- 
larged industrial participation you an- 
ticipate? 

A: The kind of industrial participa- 
tion I had in mind was the kind that 
industry would undertake with its own 
money and at its own risk. This in- 
volves two things: it involves the per- 
formance by industry on a lump sum 
or fixed basis of some of the manufac- 
turing functions now performed under 
cost-plus-a-fixed-fee contracts (an ex- 
ample of this is the manufacture of 
zirconium), and it also involves the 
development and construction of such 
facilities as power reactors by industry 
with its own money. 

It is obvious, I think, that industry 
needs enough information of a tech- 
nical nature to permit it to know how 
to undertake this kind of thing, and 
it needs enough information of a cost 
nature to enable it to evaluate the risk 
involved. As you know, a good deal 
of the basic technological information 
in the reactor field has fairly recently 
been placed in the public domain, and 
I think this has been a very great 
value to industry, particularly in the 
training of technical people. We have, 
of course, not been able to release all 
of the information that might be use- 
ful, but we have taken steps to see that 
industry has been able to gain access 
to this information through the device 
of clearing representatives of industrial 
study groups. Up until now this de- 
vice has worked well, and I don’t be- 
lieve industry’s progress has been held 
up at all. But we are rapidly getting 
to the point where some fundamental 
decisions on secrecy and a whole 
range of related problems will prob- 
ably have to be made. I hope that 
some intelligent public discussion can 
be stimulated on these problems for it 
would be unfortunate, to say the least, 
if solutions must be sought in a 
vacuum. 


Relations of AEC with Its 
Contractors 

Q: Communist writers, but also 
many more moderate elements in Eu- 
rope, believe that the large firms asso- 
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ciated with the AEC (du Pont, GE, 
Monsanto) are in fact “running the 
AEC” and earning big profits. Could 
you say something about the influence 
of these firms on the AEC policies, 
and on their motives for their extensive 
activities? (The Bulletin would like to 
be able to illuminate the situation par- 
ticularly for its overseas readers, who 
are not likely to be satisfied at present 
with reference to a $1-a-year fee.) 


A: I don’t believe you will ever 
change the attitude of communist 
writers by giving them the facts about 
any question because they are en- 
gaged in a propaganda campaign, not 
a reasonable discussion. However, for 
the benefit of more reasonable people, 
I should like to say as strongly as I 
know how that our contractors are not 
“running the AEC,” and I am sure 
these concerns would find it very 
amusing to learn that they are making 
big profits. 

This is a democracy, and in a de- 
mocracy no government agency is sen- 
sitive to only one segment of the pop- 
ulation. We take the views of industry 
into account, certainly, just as we take 
into account the views of the scien- 
tists, the laboring people, the military 
men, and the general public whose 
opinions are ably and consistently 
brought to our attention through their 
representatives in Congress. We 
couldn’t survive in this democracy if 
we did anything else, and that is the 
way it should be. And of course we 
must operate always within the frame- 
work of the over-all policy laid down 
to us by the Congress and the Pres- 
ident. 

As to the motives of our contractors, 
I believe they vary from company to 
company. But in every case I believe 
that the motive of genuine patriotism 
is strongly present. I am convinced 
that every company associated with 
our program is in this business at least 
partly because it believes its work in 
atomic energy is of the utmost im- 
portance to the security of this coun- 
try and of the free world. Another mo- 
tive that I am sure is present in most 
cases is the “ground floor” motivation 
—the desire to keep abreast of new de- 
velopments in a new field that holds 
tremendous promise for the future. 
And then there is prestige—the pres- 
tige that stems from being connected 
with a vital enterprise, and from being 
a pioneer in a promising new industry. 

As far as profit is concerned, my ex- 
perience has been that the main de- 
sire of our industrial contractors is that 
they not lose money because of their 


participation in this program where 
there is so little property they can own 
and so few rights to patents, and so 
on, that they can enjoy. Many of our 
contractors do lose money, however, 
even though their costs are reim- 
bursed and even though they are paid 
a nominal fee. They lose it because 
the fee is not large enough to compen- 
sate for the profits that their top peo- 
ple could earn for them if they were 
doing something besides working on 
a government project. The fees we pay 
—which, as you know, range down to 
$1 a year and in some cases no fee at 
all—are always smaller than the profit 
almost any of our contractors could 
realize if they were engaged in a suc- 
cessful private commercial enterprise 
of their own. 

I have heard it said that although 
our fees range from normal to very 
small, our contractors who are paid 
these very small fees actually make 
a handsome profit out of the overhead 
payments they receive. These over- 
head payments are not profit—they are 
payments for services rendered. They 
cover such things as the actual ex- 
penses incurred by those parts of the 
company which devote part but not 
all of their time to AEC work, and by 
the “home office” organization in car- 
rying out the work imposed on it by 
the AEC contract. In some cases these 
overhead payments are negotiated on 
a basis which we are satisfied is rea- 
sonable, and in others they are kept in 
a separate account, subject to periodic 
audit, from which any balance remain- 
ing at the end of the fiscal year is re- 
funded to the AEC. Last year, under 
such an arrangement, one company re- 
funded about $5,000,000. 


Atomic Power 


Q: Are the estimates of the eco- 
nomic aspects of atomic power for in- 
dustry under continuous study by the 
AEC? 


A: Yes, very serious continuous 


study. 


Q: Are the present estimates, based 
on plutonium sales to the government, 
on a fixed price or a “cost plus” basis? 





A: We have estimates of all kinds 
covering every possibility we can think 
of. At this time it is impossible to say 
what the best arrangement would be. 


Q: Are there any recent estimates 
of the ype ey? of atomic power with- 
out such sales for military purposes? 


A: Yes, and they are rather encour- 
aging, particularly in the matter of 
small “power packages” for remote, 
high-cost power areas. We are look- 
ing very closely at this possibility. 

Q: Could the enlarged program for 
AEC development endanger the fu- 
ture use of atomic energy for power 
purposes by exhausting the more 
abundant sources of uranium, leaving 
only economically unrewarding lower- 
grade sources? 


A: Yes, it could, but there are a 
number of mitigating factors. One is 
the fact that the world’s resources of 
uranium have not by any means been 
fully explored. As you know, we are 
constantly turning up new deposits in 
our own Colorado Plateau region, and 
important uranium finds are occurring 
with increasing frequency in a num- 
ber of other countries. Then, too, there 
is the possibility of breeding, which, 
if successful, will increase our reser- 
voir of fissionable material manyfold. 
And you must also remember that im- 
provements in uranium extraction and 
processing and the chemical process- 
ing of spent fuel serve to stretch out 
our supply to a significant degree. I 
wouldn't write off the fact, either, that 
all of this material we are now storing 
in the form of bombs may someday be 
available for peaceful use. 


Q: What is the status of Mr. Put- 
nam’s study of energy requirements 
and resources? 


A: It is completed, we have it, and 
it will be published by a private pub- 
lisher under contract to us. It is an 
arrangement similar to the one we used 
in the case of the Sourcebook on 
Atomic Energy. It should be out in 
about six months or so. 


Q: Could you say something about 
the present status of the breeding 
problem? 

A: Just a little. As you know, the 
Experimental Breeder Reactor is now 
in operation, and we have yet to run 
across anything which would suggest 
to us that our attack on this won't be 
successful. I think it is fair to say that 
preliminary results seem to bear very 
favorably upon the future of breeding. 


Q: Are the chemical aspects of this 
program licked, at least in principle? 
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A: In principle, yes, but certainly 
not from the economic point of view. 


Q: Has the schedule for projected 
AEC expansion been set? 


A: Yes, and we have already started 
on it. 


Q: Can you give us some informa- 
tion on year-by-year goals as planned? 


A: I'm afraid not. The year-by-year 
goals are secret, but I can say that it 
will take several years to complete this 
expansion. 


The AEC and Civil Defense 


Q: Could you say something on 
AEC cooperation with civil defense 
authorities? 


A: Yes, we work very closely with 
them. Mainly our efforts are directed 
toward finding, accumulating, and 
transferring to the Federal Civil De- 
fense Administration all the informa- 
tion they require from us to carry out 
their civil defense responsibilities. 
Much of this is the sort of information 
we develop at weapons tests. As you 
know, we published the volume, Ef- 
fects of Atomic Weapons. We have 
conducted training courses for civil 
defense people and we have lent them 
a considerable number of radiation de- 
tection instruments. 


If the military continues to 
block the release of information to the 
FCDA, which you think is needed for 
their work, could you and would you 
go to the President as final arbiter? 


A: I don’t know of any case where 
the Department of Defense has 
blocked the transmittal of information 
to the FCDA. There are cleared peo- 
ple in the FCDA, and we give them 
‘the information they need, but much 
of it is marked “secret.” There have 
been some differences of opinion be- 
tween us and the military, but they 
-are differences that involve declassi- 
fication, not the transmittal of informa- 
‘tion. It seems to me that the best judge 
‘of what declassification actions, if any, 
should be appealed to higher — 
mental authority for a civil defense 
reason, is not the AEC but the FCDA. 


Q: Do you, in the light of newer 
‘experiences in availability and varie 
of atomic weapons, consider an accel- 
eration of the industrial dispersal pro- 
gram as important? 


A: This question of dispersal is a 
tremendously complicated one. It has 
economic and social factors in it, and 
it has a lot to do with military strategy 
and defense planning. We are not ex- 
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pert in all of these aspects of the prob- 
lem. The AEC is the expert in only one 
thing—what an atomic bomb will do. 
Taking only this one factor into ac- 
count, I would say yes, industrial dis- 
persal is of the utmost importance. 
My personal view is that we should 
have as much dispersal as can be 
achieved withcut serious disruption to 
our economy and way of life. I think 
this is particularly true as it relates to 
the location of new industrial facilities. 
As you may know, we have our own 
dispersal criteria within the atomic 
energy industry and we adhere to 
them. We believe it is the only realistic 
and sensible way to operate. 


Q: Could the AEC do something to 
focus attention on this neglected area 
of the American defense effort? 


A: We try to do our part by getting 
out the facts on the effects of atomic 
weapons, and, as you know, we earlier 
this year permitted the press and civil 
defense officials to witness a weapons 
test in Nevada so they would have 
some feeling for what these bombs can 
do. But actually I don’t know of any- 
thing we can do that would be more 
eloquent than what has — 
done at Hiroshima and Nagasaki. 


Atomic Weapons 


Q: Is the AEC concemed with the 
renewal in the American press and 
public of the “debunking” attitude to- 
ward atomic weapons? 


A: We don’t want to see the A- 
bomb debunked or written off as just 
another weapon because that is un- 
realistic and can only lead to trouble. 
But we also don’t want people to be 
so afraid of A-bombs that they will 
panic every time they see a bright 
light in the sky. What we really want 
is for people to understand atomic 
weapons, and to realize that there are 
big ones and little ones, and to know 
what to do about it if one goes off 
somewhere in their vicinity. This pen- 
dulum of public and press reactions 
seems to swing back and forth. When- 
ever we test a relatively small bomb 
in Nevada, the debunking experts 
have their day, and then when we test 
a big one at Eniwetok the apostles of 
doom step forward. I sincerely hope 
that out of all this the average citizen 
is getting something that enables him 
to place this whole question of atomic 
weapons in some sort of perspective. 


Q: Do you consider it possible, 
within the frame of security policies, 
to set in proper perspective the “tacti- 
cal bomb” which has become a “baby 





bomb”—almost a hand grenade—in the 
eyes of many people including some 
military analysts? 

A: There are baby A-bombs and 
there are baby elephants. But the bab 
elephant is still an elephant and he's 
big, particularly when you place him 
alongside a chihuahua. And the baby 
A-bomb is still an A-bomb and it too 
is big, particularly when you compare 
the bang it will make with that of a 
conventional blockbuster. If these 
things could make only the same bang 
as an ordinary bomb or shell, what use 
would there be for them? But there is 
a use for them, because the destruction 
they can wreak is many times greater 
than that of the most powerful con- 
ventional bomb. 


Q: Could you say something about 
the mechanism by which decisions 
concerning the nature and numbers of 
new atomic weapons are made? (The 
McMahon Act prescribed a procedure 
for determining the number of bombs 
to be built each year, but no variety of 
atomic weapons was envisaged then.) 
These decisions might well commit the 
U.S. to military-political plans. Has 
the AEC a part in making such deci- 
sions, or does it simply report how 
many explosives it could produce, and 
orders for so-and-so many weapons of 
a _— type are then given by the 
military? 

A: The major decisions are not 
reached unilaterally by anybody. The 
AEC and the Department of Defense 
play a role, and so does the National 
Security Council and the President. As 
you know, the Secretary of State is a 
member of the National Security 
Council. I might say this: We have 
not yet undertaken anything for the 
military that we have not satisfied our- 
selves is in accordance with over-all 


national policy. 


Q: Is the AEC concerned with the 
policies which make it impossible for 
many foreign scientists to visit the 
U.S., and scientific meetings to be held 
here? If so, could the AEC do some- 
thing to make this concern known? 


A: The Commission has always en- 
couraged visits by foreign scientists to 
the United States when such visits 
would make a constructive contribu- 
tion to the atomic energy program and 
would also be consistent with security 
requirements. In actual practice, we 
have had very little difficulty in ac- 
complishing this. You must remember 
that the government's general policies 
on such visits affect the Commission 
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control problem which have appeared in the October 1951, and 
March and June 1952 issues of the Bulletin. 


up the U.N. Disarmament Com- 

mission to consider the com- 
bined problem of atomic and conven- 
tional disarmament, and the “eyes of 
the world” have been turned, with 
varying degrees of hope and despair, 
on the faltering progress of the meet- 
ings that this body has been holding 
in New York (about once a week on 
the average) since last February. The 
ray of hope that shone on the estab- 
lishment of the Commission, with the 
Soviet concession to consider “contin- 
uous inspection,” has not grown 
brighter. Many words have been said, 
many clear words of sincere explora- 
tion toward agreement, many con- 
fused words with propagandistic in- 
tent, and some devious words contain- 
ing veiled suggestions of developing 
attitudes. 

The frustrating Soviet tendency to 
malign others as a method of avoiding 
real discussion was so strong, follow- 
ing the precedent established in ear- 
lier forums, that it is easy to make the 
mistake of letting this salient feature 
eclipse any more specific meaning that 
might be found in the proceedings. It 
is better in the short space here avail- 
able not to try to give an adequate 
impression of the frustrations, but 
rather to seek out the significant im- 
plications of the meetings. No attempt 
is here made to report the lengthy dis- 
cussion of the Soviet refusal to permit 
investigation of the alleged use of 
bacteriological warfare in Korea, since 
this bore only indirectly on the gen- 
eral problem of disarmament with 
which the Commission is concerned. 

Some weeks were spent adopting a 
work plan. The Soviet suggestion of 
a plan was the occasion for the first 
audition in this hall of a record that 
was to be played many times, as 
though it constituted everything on 
the fundamental problem of disarma- 


[: fall the General Assembly set 


ment planning that the Soviet dele- 
oy was permitted to say. It called 
or consideration of (1) unconditional 
prohibition of atomic weapons and 
other weapons of mass destruction 
and establishment of strict interna- 
tional control, both to come into force 
simultaneously; (2) one-third reduc- 
tion of the armed forces of the major 
powers within a year, and the calling 
of a world conference to consider fur- 
ther reduction and measures for con- 
trol; and (3) compulsory submission 
of full information on armaments. 

The French work plan was adopted, 
calling for consideration of (1) dis- 
closure and verification, (2) regula- 
tion of all armaments and armed 
forces, and (3) proeedure and time- 
table for putting these into effect. A 
Canadian proposal that the Commis- 
sion should meet in closed sessions, 
which might have facilitated useful 
discussion by minimizing propaganda, 
failed to pass by one vote, the U.S. 
and France having joined the USSR 
in opposing it! 


Urgency of Atomic Inventory 

Early in the debate the French del- 
egate, Mr. Moch, eloquently empha- 
sized the importance of progress to- 
ward agreement on limitation of ar- 
maments, particularly atomic arma- 
ments. If the present “impasse” were 
to continue for any length of time, he 
declared, it was possible that a control 
system could never be established. He 
stressed that the difficulties of estab- 
lishing effective control increased with 
the growing volume of fissionable ma- 
terial. For this reason it was “urgent 
to proceed with an atomic inventory,” 
mentioned in the General Assembly 
resolution. 


U.S. Arms Count Proposal 


A procedural device to meet as two 
“committees of the whole” to discuss 





alternately points (1) and (2) of the 
work plan failed to help because the 
Soviet delegate claimed to be unwill- 
ing to discuss anything but a whole 
disarmament plan at once. The spe- 
cific discussion started with the presen- 
tation of the U.S. arms count proposal 
in the form of a “working paper’ en- 
titled “Proposals for Progressive and 
Continuing Disclosure and Verification 
of Armed Forces and Armaments,” 
which has appeared and was discussed 
in the June issue of this Bulletin. The 
U.S. delegate, Mr. Cohen, stressed 
the tentative nature of the plan, which 
was designed to serve as a basis for 
discussion with changes invited; it 
proposed simultaneous disclosure of 
conventional and atomic facilities. 

The Soviet delegate, Mr. Malik, 
asked how long the implementation 
would take, to which Mr. Cohen could 
at first only reply that it would de- 
pend on how the arms count is linked 
to questions of regulation or “prohibi- 
tion.” (He later estimated that it 
might take two years.) This seems to 
suggest that U.S. policy is flexible con- 
cerning the combination of the “arms 
count” plan with a control scheme. 

Mr. Malik condemned the proposal 
as a scheme to get information about 
the arms of others while withholding 
information about atomic weapons un- 
til the far future. He seemed to imply 
that it would work only one way, as 
though, as the British delegate sug- 
gested, the USSR considered that it 
had enough information about others. 
Malik also ignored the invitation to 
suggest changes and, when later urged 
to do so, declared that no change 
could improve it. 

One of his remarks that sounded 
sensible was: “Without agreement on 
arms reduction and the prohibition of 
atomic weapons, no freedom-loving 
and independent state can agree to 
the disclosure and verification of data 


271 








on its armaments and armed forces.” 
Such a sentence might have served as 
an introduction to a suggestion that 
the arms count be combined with 
some control measures, but it was not 
so. Instead, the word “prohibition,” 
like “freedom,” is probably to be un- 
derstood here in the special Soviet 
meaning, in this case “immediate pro- 
hibition and elimination,” which pre- 
cludes any realistic gradual approach 
to complete elimination. 


Intentions Beyond the 
Arms Count 


The French delegate, Mr. Moch, 
was the first to introduce explicitly 
the possibility of combining “arms 
count” and “control” arrangements 
into one agreement, and he suggested 
“dovetailing” the stages of the two. 
The U.S. representative agreed that it 
would be possible to arrange for some 
stages of limitation to be implemented 
before the arms count would be com- 
pleted, but neither he nor the French 
representative was prepared to go into 
more detail. In order to try to meet 
the Soviet objection to so many stages 
in the “arms count” proposal, the 
French delegate presented for discus- 
sion the bare outline of a modification 
having only three stages. They were 
to concern disclosure of (1) volume of 
armed forces, (2) the organization 
thereof, and (8) their operational 
value. A parallel and somewhat simi- 
lar set of stages was intended in the 
atomic field, but he did not attempt 
to describe them. Even in this outline 
form the modified proposal received 
the usual spirited Soviet rejection. 

The question naturally arose as to 
what was intended beyond the arms 
count, and the U.S., United Kingdom, 
and French representatives made it 
clear that their governments intended 
to stand by the “majority plan” for 
atomic control, which grew out of the 
Baruch proposal, until some other 
equally effective plan should be pre- 
sented. This plan, with its mechanism 
for international ownership and oper- 
ation of atomic facilities, has long 
been anathema to the Soviet represen- 
tatives, so it is not clear how the West- 
ern delegations could have expected 
to make progress toward agreement 
merely by supplementing this with 
the arms count proposal. 


Need for Clarification of 
Soviet Proposals 


In the discussion of control plans as 
distinguished from the “arms count,” 
the Soviet delegate objected to dis- 
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cussing generalities, and insisted that 
the Soviet proposal, as outlined in the 
Soviet work plan above, was the only 
definite control proposal on the agen- 
da and should therefore be discussed. 
So it was brought up for discussion, 
and intelligent questions seeking clari- 
fication were asked by the French, 
United Kingdom, and Canadian dele- 
gates. It was asked in what sense the 
prohibition of atomic weapons and 
the institution of international control 
should be simultaneous: did it imply 
merely a broad agreement that a con- 
trol organ would be set up or that a 
detailed plan would be written into 
the decision? Further, what was meant 
by the Soviet qualification that the 
international control organ should not 
be entitled to interfere in the domes- 
tic affairs of states: was it meant in 
the same sense in which the Soviet 
government considers Western prac- 
tices in journalism as “criminal inter- 
ference” with the government? The 
need for clarification was further em- 
phasized by an analysis of Vishinsky’s 
remarks in Paris a few months earlier. 

With the discussion of the Soviet 
plan thus propitiously started, Mr. 
Malik weakly complained that the 
substance of the matter was being 
drowned in a flood of “irrelevant and 
artificial” questions. He then claimed 
that no progress could be made while 
the U.S. clung to its plan for interna- 
tional ownership instead of control. As 
the British delegate summed it up, 
Mr. Malik gave the surprising answer 
that he would explain what was meant 
by the Soviet term “inspection on a 
continuing basis” if the UN majority 
control plan were abandoned! 





Soviet Reply 


This and other examples of stalling 
for time seem merely to have indi- 
cated that Mr. Malik was waiting for 
instructions from home, or for time in 
which to make old phrases sound new, 
for a month later, when the agenda 
had turned to another matter (a re- 
port to the General Assembly), he 
suddenly interrupted with some of the 
desired answers, fragmentary and ob- 
tuse though they were. He said that 
the system of control proposed by the 





USSR “provides for broad measures 
to insure strict international control, 
namely: investigation of the activity 
of installations producing atomic raw 
materials and atomic energy, a check- 
up of their books, existing stockpiles 
of atomic raw materials, materials and 
half-finished products, study of produc- 
tion operations in a scope necessary 
for the conduct of control over the 
use of atomic materials and atomic en- 
ergy, control over the observance of 
regulations of technological control.” 
Thus, he continued, his government 
was proposing not only “control as 
such” but also “technological control” 
and the right to order installations 
dealing with atomic materials to adopt 
certain regulations for technological 
control over these installations. 

The control organ, he went on, 
would have the right to gather and 
study data on the production of atom- 
ic materials and atomic energy. It 
would have the right to conduct in- 
spection on a continuing basis and “to 
conduct special investigations in case 
of suspicion of a violation of the con- 
vention on the prohibition of atomic 
weapons, etc.” (This was mere repeti- 
tion of a phrase on which clarification 
had been sought.) 

The question put to the Soviet dele- 
gation—whether international inspec- 
tors of the control organ would have 
the right to enter Soviet territory and 
visit Soviet atom installations—was a 
“ridiculous, silly, and artificial ques- 
tion,” Mr. Malik declared. It had been 
asked only to cast doubt on the Soviet 
proposals. Those who asked such 
questions should merely consider 
whether the activities provided for in 
the Soviet proposals, such as inspec- 
tion of atomic installations, of their 
books and _ stockpiles, were feasible 
“without the participation of live per- 
sons and without visits to such instal- 
lations by representatives of the inter- 
national control organ.” 

This speech marks a high point in 
the detail with which a Soviet spokes- 
man has discussed a mechanism for 
the control of atomic energy, and as 
such should be suggestive, but in real- 
ity it does little more than enumerate 
some of the aspects of the problem 
that remain in need of detailed dis- 
cussion, and some of the terms that 
need a common definition. 

Malik also had something to say 
about the conventional arms, in rebut- 
tal to the Western claim that the So- 
viet proposal of a one-third cut in 
armed forces would leave the USSR 
and communist China with an enor- 
mous lead in that respect. He claimed 








ol, 
ity 
aw 
ck- 
les 
nd 
C= 
ary 
the 
en- 

of 
= 
ent 

as 
ol” 
ons 
opt 


ical 


) say 
ebut- 
2 So- 
it in 
JSSR 
enor- 
imed 





that the USSR armed forces, includ- 
ing land armies, air force, and navy, 
number about 2.5 million men, where- 
as Western estimates have put this fig- 
ure at about 4.1 million, to be com- 
pared with 3.5 million for the U‘S., 
1.02 million for the British, 0.89 mil- 
lion for the French and a Western 
estimate of 4 million for communist 
China. Thus the Soviet proposal seems 
to have offered to demobilize fewer 
men than was at first believed, what- 
ever the actual number may be. 


Tripartite Proposals for 
Numerical Ceilings 


In the meantime, in order to define 
the general goals, the U.S. delegate 
unsuccessfully sought agreement on 
six principles of disarmament: (1) 
that the goal is not to regulate but to 
prevent war; (2) that states must co- 
operate to establish an open and sub- 
stantially disarmed world by (3) re- 
ducing armaments to a low level by 
(4) progressively reducing “permitted 
armaments” to “fixed maximum lev- 
els” and eliminating weapons of mass 
destruction, (5) establishing effective 
safeguards, in particular (6) an effec- 
tive system of international control of 
atomic energy. 

Toward the end of May a proposal 
was made by France, the United King- 
dom, and the U.S., specifying the 
“fixed maximum levels” of convention- 
al armaments. It was proposed that 
the U.S., the USSR, and communist 
China should each retain armed forces 
numbering 1.5 million men, and 
France and Britain each about half 
that number, which would leave the 
three powers on one side and the two 
on the other equally balanced in this 
respect. For France and Britain this 
would involve practically no reduc- 
tion. Other powers than these five 
would have a maximum of 1 per cent 
of the population. It was indicated 
that this proposal was tied to the arms 
count and that other arrangements 
would have to be made concerning 
atomic armaments, since they were 
not covered by this proposal. 

In submitting it, the British dele- 
gate indicated that it was intended as 
an improvement from the Western 
point of view over the Soviet proposal 
of a uniform one-third reduction, and 
he remarked that the “plan had been 
mulled over for several months at 
high government levels.” This remark 
gives an indication of the rate at 
which thought is being devoted to 
these serious but quite preliminary 
matters. Mr. Malik objected to the 


proposal on the grounds that it was 
not a one-third cut in armaments and 
that it apparently leaves a time lag 
between decisions on regular disarma- 
ment and on the prohibition of atomic 
weapons. 


Proposal to Farm Out Discus- 
sions of National “Needs” 


On August 12 the same three pow- 
ers submitted a supplementary pro- 
posal suggesting how agreement might 
be reached on various questions, in- 
cluding the distribution of the allowed 
forces among various categories of ar- 
maments. The awkard-sounding pro- 
cedure suggested “for the sake of the 
discussion” emphasizes the prospec- 
tive difficulty of taking into account 
the desires of both the en and small 
powers. It is proposed that first a con- 
ference of the big five should essen- 
tially take over the job of trying to 
solve the problems assigned to the 
present disarmament commission, try- 
ing to reach tentative agreement on 
(1) distribution within the armament 
categories according to the “needs” of 
the various powers, within the agreed- 
upon ceilings, on (2) armaments to 
go with the armed forces, and finally 
on (3) the elimination of armaments 
not permitted, and machinery for 
atomic control. After such a tentative 
agreement, the second step would be 
a set of regional conferences to ar- 
range for detailed balance of these 
three items according to national 
needs. The third step would then be 
the amalgamation of these agreements 
into a treaty under the U.N. 

The talk in this section of a nation’s 
“needs” for armed forces, depending 
on its responsibilities and commit- 
ments, sounds as though it refers to 
“police” forces which might be inde- 
pendent of other nations’ armaments, 
but the numbers contemplated in the 
“fixed maximum levels” mentioned 
above seem instead to envisage a high 
level of competitive armament. Then 
too, the proposal of further ponderous 
machinery for negotiation of a prob- 
lem on which it appears already enor- 
mously difficult to obtain agreement 
between the two principal contenders 
makes one wonder whether the small 
powers would not be glad to adhere 
to almost any plan agreeable to the 
major powers if it should really miti- 
gate the threat of atomic war. (At 
Paris last fall, India and Indonesia pro- 
fessed a willingness so to do.) Ready- 
made rather than hand-tailored provi- 
sions for the national needs might be 
good enough, and much simpler. 


Question of Timing 


A part of the proposal coming closer 
to the actual disarmament problem 
deals with timing and coordination to 
ensure balanced reduction of over-all 
armed strength and to avoid creating 
or continuing “any disequilibrium of 
power dangerous to international peace 
and security.” The initial reductions 
in armed forces and permitted arma- 
ments would be started at the same 
time as initial steps toward elimina- 
tion of prohibited armaments, with 
subsequent steps synchronized. 

Mr. Malik, among other reactions. 
welcomed the sanathiaan as having 
been brought forth by his criticism of 
the original proposal, showing the 
usefulness of his criticism. Concerning 
the crucial question of timing, he 
asked, whether the new supplement- 
ary proposal provided for the adoption 
of concrete decisions in regard to the 
reduction of armed forces and arma- 
ments simultaneously with the prohi- 
bition of the atomic bomb, and the 
establishment of control of this prohi- 
bition. Mr. Cohen replied that, if he 
understood the question aright, the 
answer was “yes.” But this is about 
as far as that hopeful beginning of a 


discussion went. 


Lack of Preparation 


Later discussion disclosed that the 
proposal for the big five and regional 
conferences was not made with the 
intention of shifting any of the Com- 
mission’s responsibilities to others. It 
was felt that, within its “wider task,” 
the Commission could request any of 
its members and others to explore the 
possibility of agreement on certain 
points. The observer, however, is still 
left with the impression that substan- 
tive discussion has been purposely 
avoided because of a lack of prepara- 
tion. For example, the Soviet delegate 
insistently pressed for some indication 
or rough example of what the spon- 
soring powers would consider an ap- 
propriate breakdown into categories of 
armaments, and the request was re- 
peatedly avoided by the claim that it 
should come within the province of 
the proposed big five conference. 
Quite apart from the manifest short- 
comings of others, our State Depart- 
ment must consider itself remiss for 
its failure to be ready to give some ap- 
proximate answer, at least by way of 
illustration, to this legitimate attempt 
to enter into discussion, especially in 
the light of our professed flexible atti- 
tude and the preliminary nature of 
the proposed procedure. Even though 
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a tentative reply would probably be 
subjected to immediate misinterpreta- 
tion, it would seem that gradual prog- 
ress toward agreement in such a com- 
mission cannot be fostered without re- 
plies to reasonable questions. 

After a final Soviet rejection of all 
the Western proposals late in August, 
the meetings were disbanded for Sep- 
tember and early in October were last 
seen going behind closed doors, with 
Soviet objections still issuing from the 
crack. The final sessions were to be 
closed, following a precedent of the 
Security Council, for the sake of dis- 
couraging further protracted debate 
and for consequent efficiency in the 
task of adopting a report to the Gen- 
eral Assembly, which was to meet in 
mid-October. 

Looking back on this first half year 
of the meetings, one can see no real 
progress toward agreement and only a 
little clarification that goes beyond 
what was said at Paris last fall. The 
pace is distressingly slow in the light 
of the pace of the atomic arms race. 
Mr. Malik has made it clear that “con- 
tinuous inspection” would include ac- 
cess of inspectors to declared atomic 
producing facilities, but it has not 
been made clear that the Soviet pro- 
posals would permit a search of all 
territory to verify that all producing 
facilities had been declared. In the 
debate following the U.S. arms count 
proposal, the Western delegates have 
indicated their willingness to “dove- 
tail” steps of control with steps of the 
arms count, but they have not been 
willing to give up international owner- 
ship of atomic facilities as the funda- 
mental mechanism of control. It is not 
clear why a decision to give this up 
has not been reached, since, with the 
existence of large stockpiles, there is 
greater uncertainty as to past produc- 
tion than as to immediate future pro- 
duction. Relaxation on this point might 
significantly reduce Soviet uncooper- 
ativeness, as Mr. Malik implied. On 
the apparently crucial question of the 
timing of “prohibition,” there seems 
to be some likelihood that a comprom- 
ise could be reached in which “prohi- 
bition,” in the sense of “agreement not 
to be the first to use in war, and to 
start promptly on stages of control 
and elimination” of atomic weapons, 
would be simultaneous with agree- 
ment on immediate and continuing 
arms reduction. At least, some interest 
in a possibility of this sort seems to 
have been shown by the Soviet dele- 
gate in the type of questions he has 
asked. 

Almost all of the delegates are to be 
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commended for their long patience in 
enduring diatribe where there should 
have been deeper discussion. The del- 
egates are to be commended, too, for 
their attempts to work toward agree- 
ment within the apparently rather 
narrow limitations of discussion per- 
mitted by some of their governments. 
The slow pace of the Commission is 
apparently to be attributed to an ap- 
palling lack of interest on the part of 
the principal foreign offices of the 
world, as though the urgent problems 
of disarmament merit not even a small 
fraction of the effort being expended 
on the arms race—which would be 
made unnecessary by success in the 
Disarmament Commission. Success of 
the Disarmament Commission, or of 
some other instrument of negotiation, 
once the problems have been thought 
through, could do what the arms race 
cannot in securing the future of the 
nations individually and collectively. 
At least that last small fraction of the 
effort, which might have been put on 
disarmament problems, seems to have 
been misplaced. 





An Interview with 
Gordon Dean 


(Continued from page 270) 
only indirectly—because of the restric- 
tions already specifically placed on for- 
eign participation in our program by 
the Atomic Energy Act of 1946. 


Exchange of Information with 
Other Countries 


Q: Do you believe that a closer co- 
operation with other Atlantic Pact na- 
tions in atomic matters is desirable 
and possible without endangering na- 
tional security? 


A: Yes I do, particularly in the case 
of our traditional atomic energy part- 
ners, Britain and Canada, and also 
Belgium, upon whom we rely for a 
substantial share of our uranium sup- 
ply. As you probably know, the Con- 
gress recently passed an amendment to 
the Atomic Energy Act which per- 
mits, subject to a number of safe- 
guards, a rather wider interchange of 
information between us and our for- 
eign friends than has hitherto been the 
case. We have already entered into 
one agreement with Canada under this 
amendment, and we are currently 
looking into the possibility of ex- 
changes with the other countries 
where there would be a mutual ad- 
vantage. We are also assisting Belgium 
in the training of technicians and in 





the transmittal of unclassified techni- 
cal information. 


Q: Do you believe that potentially 
useful information is being withheld 
from us by England or other nations 
in reciprocity for our treatment of 
them? 


A: Of course. There are a good 
many things they are doing that we 
would like to know more about and 
we hope that some sort of an agree- 
ment can be worked out whereby we 
can gain access to this information. 
We would expect, naturally, that an 
such arrangement would be he wai | 
We must assure ourselves, however, 
under the law, that our secrets will get 
the same degree of protection in the 
other countries with whom we might 
exchange information as they do with- 
in Our Own program. 


International Control of 
Atomic Energy 


Q: Has the AEC an advisory capac- 
ity in determining the national policy 
in disarmament and weapons control 
plans? 


A: Yes; it is mainly a technical one. 


Q: Has any advice from the AEC 
been taken in connection with the new 
arms count proposals, which substitute 
reliance on inspection alone for the 
managerial control required by the 
Baruch-Acheson plan? 


A: Yes, but the new proposals are 
not quite as you describe them. The 
are not a substitute for the Baru 
plan. They are proposals for steps 
leading up to the agreement upon and 
activation of a real control plan. They 
call for disclosure and verification of 
all arms, atomic and otherwise, as pre- 
liminary steps to the development of 
a managerial atomic control plan. In- 
ternational control through an inter- 
national managerial organization still 
remains the ultimate objective of the 
United States. Actually, if the Soviet 
Union will go along on this to the ex- 
tent of disclosing and permitting veri- 
fication of its declared atomic energy 
facilities and weapons stockpiles, I 
doubt very much if we would have 
much trouble taking the further step 
of setting up a real and effective inter- 
national control plan. I think we 
should bear in mind, however, that 
this impasse on atomic energy control 
is but a symptom—it is not the disease. 
When the Soviets show they are ready 
to cure the disease, I believe this 
symptom will be cleared up automat- 
ically. 
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Private Industry and Atomic Power 


The plans to use atomic energy for 
the production of industrial power have 
entered a new stage. Four industrial 
teams, each formed by two private 
companies, have carried out studies of 
the feasibility of industrial participa- 
tion in an atomic power program and 
have now submitted their reports to 
the AEC. Although these have not 
been released for publication in full, 
the general conclusions of at least two 
of them have been revealed.’ Both 
suggest further cooperative studies 
with the AEC, this time on the pilot- 
plant level, in which part of the neces- 
ary capital will be invested by private 
industry. 

In the papers by Mr. Cisler, of the 
Detroit Edison Company, and Mr. 
Putzell, of the Monsanto Chemical 
Company, printed in this issue, the 
general ideas of the two plans are out- 
lined. Since both plans contemplate 
production of plutonium for the gov- 
ernment, as an additional source of in- 
come to supplement that from the sale 
of electric power, they could not be 
put into full-scale operation without an 
amendment of the provision in the 
Atomic Energy Act prohibiting private 
production of fissionable materials. 

A number of other questions of great 
importance and complexity which 
would be raised by a decision to go 
ahead with those projects on a full 
scale, are discussed in the papers by 
Mr. Dean and Mr. Zuckert, AEC com- 
missioners, and in an interview with 
Dr. Lawrence Hafstad, director of the 
AEC’s Division of Research and De- 
velopment, also to be found in this 
issue. 

On April 22, 1952, the AEC an- 
nounced its decision to go ahead with 
the proposal of Dow-Detroit Edison, 
without prejudice to the plans sub- 
mitted by the other industrial groups. 
On April, 6, 1952, the AEC announced 
its readiness to enter into discussion 


1A third plan—that of the Common- 
wealth Edison Company and Public Serv- 
ice Company of Northern Illinois—has 
been presented before a conference called 
by the National Industrial Conference 
Board in New York on October 16-17, 
too late for inclusion in this issue of the 
Bulletin. 


with other similarly organized indus- 
trial groups which may want to ex- 
plore the field, with proposals to be 
presented before June 1, 1952. On 
September 14, the AEC announced 
that six firms had responded; one pro- 
posal for a twelve-month’s survey 
from the Pioneer Service and Engi- 
neering Company of Chicago and the 
Foster Wheeler Corporation of New 
York, has been accepted by the Com- 
mission. It was the “only proposal sub- 
mitted in sufficient detail for thorough 
evaluation to date.” 


The secrecy covering some impor- 
tant data (such as the volume and 
costs of processing the different sup- 
plies of raw materials, the present 
state and the anticipated economy of 
the breeding process, etc.,) makes in- 
telligent discussion of these questions 
difficult, but not impossible. Unfor- 
tunately, the general atmosphere of 
secrecy tends to discourage public de- 
bate even in the areas where enough 
information is available. The several 
articles printed below are intended to 
stimulate this debate. 


The Prospects for Industry 


EDWIN J. PUTZELL, JR. 


Secretary, Monsanto Chemical Company 


N SEPTEMBER, 1946, Charles Al- 
| len Thomas, now Monsanto’s pres- 

ident, told the American Chem- 
ical Society of a survey that he and 
others had just completed for the 
United Nations Atomic Energy Com- 
mission. This study showed that elec- 
tricity from a nuclear plant could be 
produced for little more than the cost 
of producing power from coal-fired 
generating plants. 

In 1950, Dr. Thomas outlined a 
plan for a plant, producing both pow- 
er and plutonium, constructed and 
operated by industry with its own 
funds. The power would be used or 
sold by the producing company; the 
plutonium would be sold to the gov- 
emment at a price that Dr. Thomas 
believed would be lower than it would 
cost the government to make plu- 
tonium in its own plants. 

In mid-1951, the Commission con- 
tracted with four industrial groups— 
one of them a team from Union Elec- 
tric Company of Missouri and Mon- 
santo—which, at the team’s own ex- 
pense, would investigate the tech- 
nical and economic feasibility of 
producing electric power from nuclear 
energy. 

Some have wondered about a chem- 


ical company’s role in the develop- 
ment of atomic power. There are three 
major reasons why Monsanto is in- 
terested and anxious to participate in 
the program: 

First, the operation of nuclear re- 
actors is essentially one of chemical 
engineering. 

Second, Monsanto uses tremendous 
quantities of electric power. Last year, 
our electric power bill for manufac- 
turing operations in the United States 
alone was over $7,000,000. 

Third—and perhaps most important 
of all—we feel we could produce plu- 
tonium at a lower cost to the govern- 
ment than it is produced now. This 
implies no criticism of the Atomic En- 
ergy Commission or of its contractors. 
We believe the AEC has done—and 
is doing—a remarkably efficient job. 
But there is no gainsaying the fact 
that savings accrue from the tech- 
niques and methods of the free-enter- 
prise system. The profit incentives 
alone give it a definite edge over gov- 
ernmental operation, no matter how 
efficient the latter may be. 


Results of Industry’s Survey 


A year ago, when we approached 
this study of the feasibility of a com- 
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bined plutonium and power produc- 
ing reactor, there were three kinds of 
questions—technical, economic, and 
legislative-that had to be answered. 

Monsanto and Union Electric now 
have been able to give the AEC an 
only slightly qualified “yes” in an- 
swer to the question, “Is such a proj- 
ect technically and economically feas- 
ible?” Recently, we reported to the 
Commission that the investigatory 
phase is virtually completed; that, in 
our opinion, now is the time to start 
the design and then the construction 
of a pilot plant. 

I do not want to misrepresent our 
position: In terms of full-scale pro- 
ducing units, nuclear-generated elec- 
tric power is still perhaps four or five 
years away. But we are ready to com- 
mence preliminary work toward a pilot 
plant. 

Under the direction of Drs. Philip 
N. Powers and C. Rogers McCullough, 
the Monsanto-Union Electric team re- 
viewed all the suggested approaches 
to producing electric power from 
atomic energy. They concluded that 
there is no present possibility of con- 
structing a reactor that would pro- 
duce power only. The manufacture of 
plutonium as a co-product of the re- 
actor is necessary at present. 

Using the Hanford reactors as a 
starting point—because more is known 
of this type than of any other—our 
team concentrated on changes which 
were indicated. They concluded that 
a moderated reactor! shows promise 
as a plutonium and power producer. 
Similar conclusions were reached b 
an engineering organization which 
also has been studying the problem. 

Our team is not satisfied that this is 
the only type of power-producing re- 
actor feasible. They also want to find 
a type which will produce power 
alone, without plutonium, and will 
continue to work toward that end; 
but it appears that a decade or more 
of intense research and development 
lies ahead before such a reactor could 
become a reality. 


Proposed Pilot Plant 


As a result of their feasibility 
studies, Monsanto and Union Electric 
have proposed that the AEC embark 
upon the design of a pilot plant re- 
actor as soon as possible. We believe 
that the government should construct 
and own this plant, until it is decided 


1T.e., a slow-neutron reactor, contain- 
ing a moderator such as graphite, in con- 
trast to non-moderated “fast-neutron” 
reactors. 
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whether the present law prohibits 
private ownership of facilities pro- 
ducing fissionable materials in the 
amounts which such a pilot plant 
would make. In the interest of time- 
saving, and of the efficient use of 
presently existing facilities and ex- 
perienced technical manpower, the 
pilot plant should go forward prompt- 
ly, under government auspices and 
with government funds. For our part, 
we propose to have a full share of re- 
sponsibility in the design, construction, 
and operation of this plant, and want 
to co-operate with the Commission at 
every step in this program. 

We believe that once the pilot plant 
is completed, and the remaining tech- 
nical questions answered, private in- 
dustry will invest its own funds in the 
construction and operation of a full- 
scale plant for the production of pow- 
er and fissionable materials. However, 
to reach that end, a few changes may 
have to be made in the Atomic Energy 
Act. 


A New Government-Industry 
Relationship 


While we will be working with the 
Commission in the construction of the 
pilot plant, Monsanto and Union Elec- 
tric would continue the study of other 
types of reactors. During the last year, 
we invested a considerable sum in this 
work; an even larger amount will be 
spent during the coming year. We 
have assembled a highly qualified staff 
of scientists and technologists from our 
own companies, have hired qualified 
men to supplement them, have con- 
tracted with universities for special 
studies to be conducted, and generally 
have availed ourselves of the technol- 
ogy that government research has pro- 
duced and which the Commission has 
willingly made available to us and to 
other industrial study teams. 

In the next phase, during pilot plant 
design and construction and continued 
longer-range reactor research, a new 
type of industry-government cooper- 
ation will emerge. The government 
and industry would both be investing 
money and personnel in pushing for- 
ward the atomic power development. 

Security and safety regulations con- 
cerning personnel and property, would 
continue to be the primary responsi- 
bility of the AEC, as is required by 
the Atomic Energy Act. At the out- 
set, we realized that paramount se- 
curity and safety requirements were 
to remain where the Congress has put 
them, and we have planned our future 
operations with that in mind. 





In studying the feasibility of the 
industrial development of atomic pow- 
er, we have borne in mind that the 
project will have to compete for capi- 
tal with other investments open to a 
businessman. The risk of investing in 
atomic power development must not 
be much greater than the normal busi- 
ness risk. That means that the power- 
plutonium reactor must have a rea- 
sonable assurance of a market for its 
products, at fair prices, for a period 
long enough to permit the investor to 
obtain a return of his funds. In normal 
commercial operations, there may be 
tens, or hundreds, or thousands of 
customers; but in the case of plutoni- 
um, the government is the sole pur- 
chaser. The loss of this customer could 
have disastrous results. 

We plan to explore with the Com- 
mission the type and duration of an 
agreement under which private in- 
dustry would construct and operate a 
plutonium-power reactor and would 
sell plutonium to the government at 
stated prices. 

Another new problem—to which 
some answers may be obtained from 
the pilot plant operations—is that of 
the life span of a plutonium-power re- 
actor. The price of the plant’s prod- 
ucts will have to be influenced by the 
rate of its depreciation. 

No atomic power development pro- 
gram can hope to succeed without 
continuing access to the government- 
owned reactor information and tech- 
nology. Ever since the creation of the 
Manhattan District, the government 
has been—properly so—the exclusive 
repository of all important technical 
information in this field. In this con- 
nection, let me say that the AEC has 
been most cooperative in supplying 
our security-cleared team with the 
necessary information. This same co- 
operation, we are sure, will continue 
as the power program progresses, and 
will be maintained also in the final 
stage, when the government will be- 
gin purchasing plutonium from the 
private processor. 

While no firm commitment has been 
made by the AEC that it will design 
a pilot plant reactor of the recom- 
mended type, we are most encouraged 
by the Commission’s reaction to our 
proposals. 

As mentioned earlier, some of the 
problems to be overcome lie in the 
legislative or legal sphere. One is the 
scope of the prohibition, written into 
the Atomic Energy Act of 1946, of 
private ownership of facilities for the 
production of fissionable materials. In 
the preamble to the law, Congress de- 
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clared the policy of the United States 
to be aimed at the development 
and utilization of atomic energy for 
strengthening free competition in pri- 
vate enterprise, subject only to the 
paramount object of assuring the com- 
mon defense and security of the na- 
tion. No threat to national security 
needs to result from private ownership 
of facilities to produce plutonium and 
electric power, under security safe- 
guards maintained by the government. 
Adequate machinery can and should 
be found to police these private plants. 

In proposing world control of atomic 
energy before the United Nations Or- 
ganization, Mr. Baruch asked for a 
commitment that there be free and 
frequent inspection of all participating 
nations and their work in this field. If 
such inspection is workable on a 
world-wide basis, it assuredly can 
work with private industry in this 


country. 


Patent Rights 


Another problem is the need to pro- 
tect inventions and original ideas de- 
veloped in the course of the plutoni- 
um-power program. Admittedly, pat- 
ents and inventions dealing solely with 
the utilization of atomic energy for 
military purposes should remain the 
property of the government. How- 
ever, to give maximum encourage- 
ment to industrial development of 
atomic power reactors, there should 
be a modification in the present policy 
which forbids the granting of patents 
for any invention or discovery useful 
solely in the production or utilization 
of fissionable material. While it is un- 
derstandable that such a rule was 
adopted when almost all inventions 
were obtained at the government’s ex- 
pense, with the approaching possibil- 
ity of major industrial programs in 
the field of atomic power, a review of 
such policy is in order. For example, 
should not some protection be granted 
to a company which has, at its own ex- 
pense and effort, found ways to ap- 
ply atomic reactors as tools in the 
chemical manufacturing industry? 


Atomic Power and National 
Defense 


Let me comment briefly on the 
great potential that lies in the pro- 
duction of nuclear-created electric 
power as a tool of diplomacy in op- 
posing the aggression of totalitarian 
powers. The atomic power project, 
while it can be useful in our own 
country, could be even more helpful 


in developing the resources—and the 
defenses—of other free nations of the 
world, once the enabling legislation 
is adopted. 

Look at England. It is now almost 
too costly for her to produce electric 
power from coal mined within her 
boundaries. At Ruabon, North Wales, 
Monsanto has a chemical plant, and 
immediately adjacent to it is a gov- 
ernment-owned coal mine. Some of 
the shafts of that mine are beneath 
our plant. However, on many occa- 
sions since the war, that plant has had 
to purchase coal in the United States 
and ship it to England. It was cheaper 
to purchase the coal in New York, 
ship it to London and transship it to 
Ruabon than to purchase the coal from 
the mine next door. How great, then, 
must be the range of possible benefits 
to the British economy, of power pro- 
duced from atomic energy. 

Last week, the Italian consul in St. 
Louis came to tell me good-by, as he 
was returning to Rome. The conversa- 
tions soon got to Italy’s present eco- 
nomic and social conditions. The con- 
sul stated that in his judgment, most 
of Italy’s problems stem from lack of 
cheap fuel for the production of capi- 
tal goods. His country has no coal or 
oil of its own; the maximum possible 
utilization of water is in sight, and 
there is only a limited supply of nat- 
ural gas in a recently discovered field. 


In his opinion, the only new possibil- 
ity in sight is power from atomic ener- 
gy- It alone has the potential for lift- 
ing the Italian industrial economy, 
and raising the living standards of 
48 million people. 

Similar possibilities exist in other 
areas, such as South America, Aus- 
tralia, and Africa. Abundant natural 
resources lie dormant in many in- 
stances because the lack of cheap elec- 
tric power makes them inaccessible. 
Many arid regions could be made pro- 
ductive if power were provided to 
pump the needed water. 

There has been much talk of the 
Point Four Program, which would 
make American technological ad- 
vances, and engineering and economic 
know-how available to other areas of 
the free world. In the development of 
nuclear-produced electric power we 
have the greatest tool for contributing 
to the economic and social develop- 
ment of other nations. Under controls, 
such as those outlined in the United 
Nations atomic contro! plan, an 
“Atomic Power Plant—Point Four Pro- 
gram” could result in greater ad- 
vantages, psychologically and mate- 
rially, than any other weapon in the 
struggle against aggression. 


Based on a speech given at the Fifth 
Annual Summer Institute of Atomic En- 
ergy, University of Michigan Law School, 
on June 26, 1952. 


Policy Problems in the Develop- 


ment of Civilian Nuclear Power 


EUGENE M. ZUCKERT 


Member, U.S. Atomic Energy Commission 


E emphasis in the atomic en- 
l ergy program has been on appli- 
cations for national security with 
the consequent subordination of civil- 
ian uses such as power. Another fac- 
tor, which has seemed to lessen the 
emphasis on the power field, is our 
country’s comparatively bountiful sup- 
ply of low-cost conventional fuels. 
But now, even in the six months I 
have been with the Commission, there 
is a noticeable quickening of interest 
in atomic power. 


I am not one to name a date, but 
I will say that we will have one, or 
perhaps a few, nuclear power plants 
producing electricity for industry or 
central station networks sooner than 
the ten or fifteen-year period we were 
estimating a short while ago. 

There are some who urge that all 
the United States needs to do is to 
change the Atomic Energy Act so that 
the restrictions on the private owner- 
ship of reactors and the private ac- 
quisition of patent rights are lifted. 
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Then, the argument runs, industry will 
really go to town. 

Because the Commission is in the 
process of considering this problem, 
I am not prepared to give detailed 
answers. I will state, however, that 
this seems to me an oversimplification. 

I would like to mention some of the 
questions that seem to demand deep 
and farsighted consideration. 


The Problem of Defense 


The first and foremost question is: 
How do we tie in civilian power with 
national defense? The requirement of 
national defense is the first considera- 
tion at the Commission. It is the rea- 
son for the extensive development of 
atomic energy today. Had there been 
no World War II, no need for ad- 
vanced weapons, the progress made 
during the last ten years might have 
been achieved only in small measure. 

Does the development of atomic 
power collide with, or is it consistent 
with the nation’s needs for the com- 
mon defense and security in the broad- 
est sense? This is a question with 
many facets. For example: Will devel- 
oping civilian atomic power divert 
more fissionable material than prudent 
from military uses, that is, from use 
as bombs and as submarine and air- 
craft fuel? And: Can an atomic plant 
be built to contribute to both civilian 
and military objectives? 

At the present time we are thinking 
of atomic power as co-product of plu- 
tonium, both coming from atomic re- 
actions taking place in uranium, con- 
verting part of it to plutonium, and 
releasing heat which could be used in 
generating electric power. If atomic 
power is to be provided as a co-prod- 
uct, by dual-purpose reactors, the role 
of the government in buying the plu- 
tonium produced will have much to 
do with success in turning out power 
at a reasonable cost. Unless the gov- 
ernment buys plutonium at prices 
equivalent to its own production costs, 
at this stage of development, the cost 
of generating power might be so pro- 
hibitive that no commercial firm would 
undertake it. 


The Demand for Plutonium 


Whether or not industry can under- 
take a greater role in power develop- 
ment, as a by-product of plutonium 
manufacture, might depend on the 
assurance of a guaranteed market for 
plutonium during the next ten, fifteen, 
or twenty years. Before private invest- 
ment could be attracted to this field, 
assurance—based on sound contracts— 
would have to be furnished that the 
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government would continue to need 
plutonium. 

Such a long-range buying plan 
should also consider the interest of 
the taxpayer and fairness to all com- 
panies concerned. If the military and 
civilian uses of plutonium enable us 
to give only a limited guarantee for a 
period of years, the question would 
arise of whether we would be justified 
in buying plutonium for stockpiling 
beyond the needs, foreseeable at the 
time. Otherwise, the number of par- 
ticipants in the program might have 
to be sharply limited, presenting the 
problem of how to select companies 
which would be allowed into the 
circle. 

The problem of purchasing pluto- 
nium carries along a companion prob- 
lem—that of pricing. The price for- 
raula should provide a profit incentive 
covering the entire operation, that is, 
it should take into account both the 
plutonium and the power sold, as a 
package on which the seller could 
make a profit. But how would the 
price be worked out to assure ade- 
quate incentive without entailing un- 
justified subsidy of atomic power? Can 
a system of competition among inter- 
ested companies be fashioned to strike 
the appropriate balance of these fac- 
tors? 

There is another possibility. If the 
day should come, which all of us—no 
matter how doubting we might be— 
fervently hope will come, when world 
peace is a reality, when international 
control of atomic weapons succeeds, 
or, at least, when international condi- 
tions are more tranquil than they are 
today, would there be a need for the 
government to continue buying pluto- 
nium? 

If the buying of plutonium were 
stopped, it is easy to imagine the dis- 
location to civilian industries that 
would have sprung up around reactor 
sites to utilize atomic power. With a 
sudden stop order on plutonium buy- 
ing, and the resultant sharp increase 
in the cost of power, what means 
could be devised to avoid or minimize 
dislocations? 

It may be that such problems as 
these I have been talking about con- 
cerning plutonium will never have to 
be solved. We may hit upon the de- 
velopment of power at competitive 
cost from non-plutonium producing 
reactors, though now it appears that 
this day is not quite at hand. The first 
step may be non-plutonium producing 
power reactors for remote, power- 
starved areas. Study of the develop- 
ment of atomic energy from 1942 





leads me to feel that the strides the 
engineers and scientists are making 
are so great that “power only” reac- 
tors may be nearer than we dare hope 
for, even though we are still in the 
early phases of research and develop- 
ment. 

Regardless of the type of reactor 
that furnishes the power, we will still 
need answers to a number of other 
questions. 


The Location of Atomic 
Power Plants 


One of them concerns the location 
of plants. 

We are sometimes thought to be 
too conservative in locating plants be- 
cause we will not extrapolate on the 
basis of experiments. I can only say 
that extrapolation, when hundreds 
and even thousands of lives may be 
involved, seems to us a slim reed to 
lean upon. 

It is easy to see how the location of 
the reactors can influence the cost and 
availability of atomic power. The 
problem is to determine the responsi- 
bility of the government for establish- 
ing criteria governing the locating 
of privately-operated nuclear power 
plants, and determine the methods of 
executing these responsibilities. 


Health and Safety 


Another question is: What should 
be the government’s responsibility for 
health and safety within privately-op- 
erated atomic plants? The Atomic En- 
ergy Commission goes to great effort 
and expense to protect those who 
work in the industry. Would private 
industry be able to devote as much 
attention to these problems? 


Security 


The problem of security is always 
with us, and will be of particular con- 
cern when the power reactor also pro- 
duces plutonium. 

Undoubtedly, reactors for produc- 
ing atomic power will incorporate the 
latest and best technology. Therefore, 
these reactors will be prize targets for 
espionage and sabotage by unfriend- 
ly nations. What arrangements could 
be established to assure adequate pro- 
tection of private atomic plants in the 
interest of the national security? 

The government takes special care 
to assure continuity of operations in 
its atomic plants. What provisions can 
be adopted to assure such continuity 
in the private plants? For example, 
would a_ special labor-management 
undertaking be needed? 
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What provisions can be made to 
assure that only loyal and reliable em- 
ployees have access to secret work in 
private industry’s atomic plants? We 
would not expect the FBI, for exam- 
ple, to turn over its reports to private 
corporations. How are we to handle 
the problem of the determination of 
individuals as good security risks? 
Such problems of security, so closely 
related to national defense, clearly call 
for the careful spelling-out of a part- 
nership between industry and the gov- 
ernment. 


The Stake of the Taxpayer 


One big problem, with its several 
corollary problems, remains to be 
mentioned. It relates to the stake of 
the taxpayer in atomic energy. 

With almost ten billion dollars of 
their money, the American people 
have built up a gigantic publicly- 
owned industry. At the present time 
these taxpayers, through their De- 
fense Department, are also the big- 
gest customers of this industry. When 
we consider the coming of civilian nu- 
clear power, what are the rights of the 
people (the taxpayers) as original 
stockholders, and what are the rights 
of private enterprise, upon which our 
whole economy is built? 

How are incentives to be provided 
for private industry, with full recogni- 
tion of the stake of the taxpayers in 
the atomic energy activities they have 
sponsored? 

Of course, amendment of the pres- 
ent restrictions on private ownership 
of reactor facilities and the establish- 
ment of equitable patent arrangements 
are inevitable if private enterprise is 
to be attracted. 

In other words, patent and property 
provisions must be drawn in such a 
way that there can be a profit, a com- 
petitively attractive profit. In the same 
pattern, there must be engineering 
competition between private compa- 
nies so that industry will make maxi- 
mum contribution to nuclear power 
development. It is this competition 
which will most effectively drive down 
costs and bring technological advance. 

Yet, we must not forget that the 
atomic energy industry is unique in 
the history of our industries. Every 
step—research, development, and pro- 
duction—has been paid for with tax- 
payers’ money; every cent of the cost 
of the vast capital structure underly- 
ing atomic energy has come from the 
same source. 

There can be no doubt of the stake 
of the taxpayer in patents developed 
as the result of cost-reimbursement- 


type contracts at government expense. 
The question that arises is: At what 
stage in the cooperative development 
of atomic power does the private com- 
pany begin to acquire rights? How do 
we insure equitable access to the 
know-how, developed at government 
expense, which must be the back- 
ground for many patent develop- 
ments? 

The atomic energy research is so 
expensive that it is inconceivable that 
industry could support the research 
program necessary to achieve continu- 
ing progress in the shortest possible 
time. In view of the inextricable rela- 
tionship between national security and 
atomic energy, we must ask: Has gov- 
ernment a continuing obligation to 


assure that broad research activities 
in the nuclear field are continued at 
a satisfactory level? 

Finally, this new source of energy 
is one of our great natural resources. 
As the custodian, the government has 
a special responsibility, in the words 
of the Atomic Energy Act, for “the 
development and utilization of atomic 
energy toward improving public wel- 
fare, and increasing the standard of 
living.” What mechanics are needed 
to insure that the government will be 
sufficiently knowledgeable and capable 
to carry out that responsibility? 


Portions of an address before the Chi- 
cago Section of the American Chemical 
Society, September 11, 1952. 


Electric Power Systems and 
Nuclear Power 


WALKER L. CISLER 
President, The Detroit Edison Company 


\’ PRESENT, atomic energy ac- 


tivities are consuming the coun- 

try’s resources rather than con- 
tributing to them because of the large 
amounts of electricity, manpower, and 
materials required in the processes. If 
atomic energy is to take a sound eco- 
nomic place in the world, this situa- 
tion must be reversed. 

Private capital in all probability 
would not be interested in plants 
which consume great quantities of 
electric power except possibly as op- 
erators of AEC-owned facilities. They 
would be interested in plants produc- 
ing heat that would be useful in the 
production of electric power. 

What is the specific interest of elec- 
tric power systems in nuclear power? 

We can explain by discussing the 
joint project of The Dow Chemical 
Company and The Detroit Edison 
Company for studying the feasibility 
of utilizing the heat from nuclear fis- 
sion. It is interesting to note that both 
of these companies are large users of 
fuel. Detroit Edison, for example, in 
1951 purchased some 4.5 million tons 
of coal at a cost of more than $35 
million. 


America’s Fuel Consumption for 
Generating Electric Power 


Before discussing details of the 
Dow-Edison project, let us examine 
Figure 1. During 1931, the equivalent 
of almost 44 million tons of coal were 
used for power generation. At that 
time the total generating capability of 
the interconnected systems of the 
country was about 33.7 million kilo- 
watts. 

By 1951 our nation’s capability had 
been increased to 75.8 million kilo- 
watts, and the amount of fuel re- 
quired for power generation amounted 
to the equivalent of 159 million tons 
of coal. This included 105.7 million 
tons of solid fuels, about 63.5 million 
barrels of oil, and some 763.1 trillion 
cubic feet of gas. And, because the 
electric power industry is expanding 
very rapidly, fuel requirements will 
increase greatly in the years ahead. 

If we add to the 75.8 million kilo- 
watts of the interconnected systems 
the 15 million kilowatts of generating 
capability in our industrial plants, this 
country now has nearly 91 million 
kilowatts of generating capability—al- 
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Coal 

—Sintiess at aissatts Billions ot Kilowatthoure Millions Millions Trillions Siiiion 
Thermal Hydro _ Total Thermal Hydro Total of Tons of Bbls of Cu Ft Tons 
1931 24.6 9.1 33.7 58.4 29.0 87.4 36.1 1.9 138.4 43.9 
1951 56.9 18.9 75.8 271.0 99.7 370.7 105.7 63.5 763.1 159.0 
1955 88.0 23.3 113.0 410.0 120.0 530.0 152.0 222.0 
1960 117.0 27.0 164.0 550.0 137.0 687.0 202.0 278.0 
1965 144.0 31.0 175.0 690.0 154.0 844.0 251.0 334.0 
1970 171.0 34.0 205.0 830.0 170.0 1000.0 300.0 390.0 


Note - 1931 EEI Statistical Bulletin 


1951 and 1955 Generation from EEI Eleventh Semi-Annual Electric Power Survey 
Generating Capacity and Coal Estimated 


1960, 1965 and 1970 Estimated Based on statement of Chester Lang, Vice President, General Electric Company, 


that power consumption will exceed one trillion kilowatthours in 1970 


Coal Equivalent for 1970 averages 0.94 lb per kwhr 


Fic. 1. The Fuel Consumption for Electric Power Generation. U. 


S. Electric Power Systems. 


ST. CLAIR THERMAL POWER PLANT 
Four Units-Total Capability 625,000 Kw 
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*These percentages represent the sum of the investments in steam generation facilities, electric generation 
—o r= ae plants respectively, in the four power plants of The Detroit Edison Company, as of 
une 30, > 


The new St. Clair Plant is not included. 


Fic. 2. Cross Section of Typical Thermal Electric Power Plant. Shaded Area Might Be Replaced by Nuclear Heat Power Reactor. 
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most 42 per cent of the electric power 
of the world; 75 per cent of this total 
capability is in the form of thermal- 
electric generation and about 25 per 
cent is in the form of hydro-electric 
generation. Construction programs will 
add more than 30 million kilowatts in 
the next few years. The amount of 
capital invested in these intercon- 
nected power systems today totals 
about $21 billion. 

Eighty per cent of the total gener- 
ating facilities of the country are pri- 
vate investment owned—systems like 
the Detroit Edison Company. About 
11 per cent are in the systems of the 
federal government, such as TVA, and 
about 9 per cent in the systems of 
publicly owned non-federal agencies. 

Now let us look ahead. Figure 1 
shows that by 1955 generating capa- 
bility will have increased to 113 mil- 
lion kilowatts and equivalent coal re- 
quirements should be approximately 
222 million tons. By 1970—in less than 
twenty years—annual requirements 
may be the equivalent of 390 million 
tons of coal. 

One of the best ways to approach 
the Dow-Edison study was to look at 
the usual thermal-electric generating 
station and consider it as two compo- 
nents. The shaded area in Figure 2 
represents that part of a normal elec- 
tric generating station concerned with 
the production of heat energy. Note 
where the turbine throttle is indicated 
in the figure. This is very important 
because it is at the turbine throttle 


Annual Operating Cost 


that the introduction of the heat en- 
ergy into the turbine for the electric 
generation occurs. 

Included in the shaded area are 
the coal and ash handling equipment, 
the boilers, flue dust collectors, and 
smokestacks—all of the facilities 
needed to burn coal and deliver steam 
to the turbine throttle valve. The un- 
shaded portion of the plant includes 
the equipment and facilities needed 
to convert the steam received at the 
turbine throttle valve into electrical 
energy. These are the turbine genera- 
tor, condenser, pumps, and numerous 
other equipment. 


How Nuclear Power Reactors 


Will Affect Costs 


Estimates presented in Figure 2 
show the cost of the steam generation 
facilities as $49 million, or $77 per 
kilowatt of capability. For electric 
generation the cost is $51 million or 
$81 per kilowatt. 

Present developments show that it 
may be possible to substitute a nu- 
clear reactor for the steam generation 
part of a thermal electric generating 
station. The part of the station that 
might be eliminated represents a little 
less than one-half of the station’s total 
cost. The part of the station used en- 
tirely for electric generation, costing 
just over one-half of the total for the 
station, must remain whether the heat 
source is from conventional fuels or 
from a nuclear reactor. 


St. Clair Thermal Electric Power Plant 


625,000 Kw Capability 
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The investment in steam generating 
facilities of Detroit Edison’s four main 
thermal power plants amounted to 17 
per cent of the Company’s total in- 
vestment. The investment in the as- 
sociated electric generating facilities 
amounted to 18 per cent of the total 
investment. 

These values are typical for any pre- 
dominantly thermal system. Since nu- 
clear reactors may be substituted only 
for the steam generation facilities—ac- 
counting for 17 per cent of the total 
investment in the system—it is obvious 
that only this comparatively small part 
of the total system’s costs can be in- 
fluenced by substitution. 

We shall now undertake to deter- 
mine the amount of investment we 
might be justified in making in a nu- 
clear heat power reactor that would 
bring energy to the turbine throttle at 
a cost no greater than the cost of heat 
from a conventional heat source. 
There are two columns on Figure 38. 
The one on the left shows the esti- 
mated annual operating costs of sup- 
plying heat to the turbine throttle for 
the conventional plant. The one on 
the right shows the limit of the invest- 
ment that could be justified in a reac- 
tor, assuming no labor, maintenance, 
or fuel costs. 

For the shaded part of the generat- 
ing station shown on Figure 2, oper- 
ating manpower expense is about 

$180,000, while the operation and 
maintenance materials and supplies 
is about $307,000. 


Justified Investment in Reactor- 

Maintenance, or Fuel Cost 

(Steam Plant Annual Operating 
Costs Capitalized at 10%) 
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$ 1,800, 000 


3, 070, 000 
48, 293, 000 


88, 550, 000 


$ 141, 713, 000 
$ 227 
eee $ 0.577 


“1c. 3. Calculation of Justified Investment in a Nuclear Heat-Power Reactor and Appurtenances. 
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The annual fixed charges on the 
thermal part of the plant, calculated 
at 10 per cent of the investment, 
amount to $4,829,300. The fuel costs 
for that plant will be $8,555,000 
(1,232,000 tons of coal at $7.18 a 
ton). The total annual operating ex- 
pense of the conventional plant is 
$14,171,300, and the cost of detiver- 
ing the heat units to the turbine throt- 
tle is 57.7 cents per million Btu's. 

The turbine throttle doesn’t care 
where that heat energy comes from so 
long as the proper steam conditions 
are maintained. It can come from gas; 
it can come from oil or coal; or it can 
come from fission of atomic fuel. 

In the right-hand column the an- 
nual operating costs are shown capi- 
talized at 10 per cent. If it is assumed 
that the nuclear reactor has no oper- 
ating labor expense, we can afford to 
invest $1,800,000 for that item alone. 
For operation and maintenance sup- 
plies and materials, we can afford to 
invest $3,070,000. The annual fixed 
charges, capitalized at 10 per cent, 
are $48,293,000. What is normally 


paid for fuel can be capitalized at 
$88,550,000. The total of those 
amounts is $141,713,000—the amount 
which might justifiably be invested in 
a nuclear heat power reactor which, 
at no fuel cost and no operating labor 
or maintenance expense, would deliver 
one million Btu’s of heat energy at a 
cost of 57.7 cents. We would thus be 
justified in investing not more than 
$227 per kilowatt for a reactor and 
accompanying equipment capable of 
supplying steam to generate electric 
power. 

Thus, a comparison of investment 
costs for two methods of supplying 
equal heat units to the turbine throttle 
can be made: in the thermal plant 
used in this study, $77 per kilowatt; 
in the atomic plant, $227, under the 
ideal conditions. If the investment ex- 
ceeds $227 per kilowatt, the cost of 
heat at the turbine throttle would be 
more than by the present conventional 
means. Incidentally, it is hardly prac- 
tical to assume that one could build a 
heat power reactor which would have 























no fuel costs, no operation and mainte- 
nance expenses. 

Figure 4 is designed to show how 
the justified investment in a reactor 
would change if the ideal condition of 
no fuel cost could not be realized. 
Purified uranium is one of several 
types of fuel that might be used, and 
under certain circumstances the coal 
equivalent might be as low as indi- 
cated on the chart. If this could be 
obtained at no cost, then the invest- 
ment of $227 per kilowatt of reactor 
capacity would be justified. But with 
increasing cost of the purified urani- 
um, the justified investment would de- 
crease. When that cost reaches $56 
per pound, the justified investment in 
a nuclear reactor installation would be 
only $77 per kilowatt, the same as for 
the conventional thermal plant. If the 
cost of purified uranium were as much 
as $83 per pound, no investment at all 
in a nuclear reactor could be justified. 


Based on a speech given at the Uni- 
versity of Michigan Law School, June 
26, 1952. 
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Justified Investment, 


Thermal Electric Plant Assum oon 





Total Investment $98, 700, 


Annual Fuel Cost $8, 855, “000 for 1,232,000 Tons Coal 
18 


Coal Cost Per Ton $7.1 


Heating Value 11,800 BTU per Lb. 
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Dollars per Kilowatt of Capacity 


Nuclear Reactor Assumptions 





Operating Labor ‘and Maintenance-$0. 395/Ton Coal 


Fic. 4. 


70 Per Cent Annual Plant Factor and Assuming Various Fuel Costs. 
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Fuel-Purified Uranium, One Pound is 
Equivalent to 7.23 Tons of 11,800 BTU Coal 
No Operating Labor, 


or Maintenance Costs 


Justified Investment in a Nuclear Heat-Power Reactor and Accompanying Equipment. Based on 625,000 kw. Capability, 
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The Government Reactor 


Program 


An Interview with LAWRENCE HAFSTAD 


The following interview with Dr. Lawrence Hafstad, director 
of the AEC’s Division of Reactor Development, was conducted 
by the editor of Chemical and Engineering News, and appeared 
in that journal on September 15. We reprint here, with the kind 
permission of the editor, those portions dealing with the AEC’s 
reactor programs and the role of private industry in the develop- 


ment of atomic power. 


UESTION: Dr. Kenneth Pitzer, 
former director of AEC’s Di- 
vision of Research, has stated, 

“Slowness [in building a power re- 
actor]...came... from an unwilling- 
ness...to proceed with [any de- 
sign] until all of the advisers agreed 
that this was the best design.” . . . Has 
the program been unduly slow? 


Mr. Harstap: If you ask me if the 
reactor development program has 
moved as rapidly as the Congress, the 
President, the Commission, the mili- 
tary, the General Manager of the 
Commission, or I want it to move, the 
answer is “no.” You ask if it has been 
unduly slow. The answer is “no” to 
that, too. Though the program may 
be criticized for other things. I don't 
see how any program that builds up 
in three years from approximately $50 
million per year to more than $100 
million can be called slow. ... 

As to whether the program for the 
development of atomic power has 
moved slowly, the answer obviously 
appears to be “yes,” if you use as a 
yardstick the number of machines we 
have producing electric power. But if 
you take into account the fact that the 
United States is particularly blessed 
with reserves for cheap, conventional 
power, so that this was not one of our 
urgent objectives, and if you apply a 
yardstick of real scientific and engi- 
neering accomplishment and measure 
the filling of the reservoir of knowl- 
edge and experience on which the 
future development of power depends, 


then I say our program has moved at a 
constantly increasing rate. 


Reactor Development 


Q: When did the development of 
power reactors and power-production 
reactors begin? 


A: Some experimental work was 
done on power problems in the late 
stages of the war and early in 1946. 
One of the earliest projects was one 
by Dr. Farrington Daniels at Oak 
Ridge for a power reactor, which was 
quite a straightforward, direct ap- 
proach to the problem. It soon became 
clear, however, that we needed to 
know a lot more about the behavior of 
various materials under the unusual 
conditions of stress which exist in a re- 
actor.... This need resulted in the 
Materials Testing Reactor which went 
into service this summer at the Test- 
ing Station. The MTR is one of our 
most important resources in this pro- 
gram and provides us with neutron 
intensities and testing space never 
before available. We have, of course, 
used the very fine Canadian reactor 
at Chalk River, which is a heavy 
water research reactor based on the 
original heavy water reactor at Ar- 
gonne National Laboratory. 

The program also called for inten- 
sive investigation of the problem of 
“breeding.” ...Two independent at- 
tacks on this important problem, one 
by Argonne and one by Knolls, were 
planned at that time. 

A third major element in that pro- 





gram was the development of a re- 
actor for submarine propulsion. The 
Navy was instrumental in starting in- 
vestigations toward nuclear propulsion 
at Oak Ridge and at General Electric 
in Schenectady. In 1948, the Oak 
Ridge project was transferred to Ar- 
gonne and became the Submarine 
Thermal Reactor project. The work 
at Schenectady eventually expanded 
into the Submarine Intermediate Re- 
actor project. 


Q: At one time the Intermediate 
Power-Breeder Reactor was part of 
the reactor program. Among the rea- 
sons given by the AEC for this re- 
actor was that the AEC hoped the 
reactor would lead to production of 
central station or industrial power in 
the “distant” future. Yet work on this 
reactor was deferred in 1950 in favor 
of work on the Submarine Intermedi- 
ate Reactor. What was the reason for 
that deferment? 


A: When we first started the In- 
termediate Power-Breeder Reactor 
project at Schenectady, we thought 
we could take a big jump and build a 
reactor operating on neutrons of inter- 
mediate energy Tevels and at the same 
time make it breed and produce 
power. General Electric carried the 
project far enough along to see that 
this was a big job to do all at once. In 
view of the Navy’s established re- 
quirement for submarine propulsion 
systems and the darkening interna- 
tional situation, it was decided to 
make the first intermediate reactor 
one for submarine propulsion and not 
attempt in the same experiment to 
combine breeding with an effort at 
economical power. 


Q: How has this shift affected 
AEC’s contribution to production of 
central station or industrial power? 

A: I doubt if it has affected the 
power picture much one way or an- 
other. Mobile military reactors may 
make a very substantial contribution 
to future power reactors of any kind. 
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Demonstration and use of high-cost 
power is a step toward lower cost 
power. The nuclear power plant for 
a large ship on which Westinghouse 
is beginning development work will 
more nearly resemble a central station 
installation than the submarine plants. 


The Part for Atomic Energy 

Q: About 80 per cent of the U.S. 
central station power, excluding elec- 
tricity generated by firms for internal 
consumption, is accounted for by pri- 
vate utility companies. Of the $21 
billion these companies have invested 
in their entire system for generation 
and distribution of power, only 17 per 
cent is invested in the thermal part— 
the equipment necessary to convert 
the heat content of fuel into steam and 
to deliver the steam to the turbine 
throttle. This would indicate that in 
terms of investment the atomic energy 
part of central station power will not 
in reality be as large as might be ex- 
pected? 

A: Very definitely. At best, or at 
most, atomic energy will replace only 
the firebox and boilers of convention- 
al plants and therefore simply cannot 
have a revolutionary effect on our in- 
dustrial economy. This is contrary to 
the popular misconception that we 
are seeking a secret process of some 
kind which will miraculously make 
electric power free to the consumer. 

Q: How large will individual pub- 
lic power plants be? 

A: ... I believe it is safe to say 
that by standards of experience to 
date, nuclear power plants will be big. 
On the other hand, it is entirely pos- 
sible that some day we may be able to 
utilize nuclear fuels in what somebody 
has called “package” power plants of, 
say, 50,000 kw. of electric generating 


capacity. This isn’t very big, but 
neither is it small. These are units 
which might be used in isolated loca- 
tions where costs of hauling fuel are 
abnormally large. 

The direction of our work now indi- 
cates, I believe, that the technical 
problems related to efficient burn-up 
of fuel and the cost of processing fuel 
will weigh on the side of big plants. 
For purposes of this discussion, I 
would say a big plant is anything 
above 250,000 kw. of installed electric 
generating capacity. 


The Price of Atomic Power 


Q: Detroit Edison Co. calculates! 
that its 625,000 kw. (installed electri- 
ca! capacity), coal-fired plant now un- 
der construction will deliver one mil- 
lion Btu. to the turbine throttle for 
57.7 cents and that the investment per 
kilowatt of electrical capacity will be 
$77. The company estimates that the 
investment for a nuclear power plant 
would be $277 per kilowatt of electri- 
cal capacity to deliver one million Btu. 
to the throttle for 57.7 cents under the 
most ideal conditions of “no fuel cost 
and no operating labor or maintenance 
expense for the reactor.” As the cost of 
the nuclear fuel increases, the amount 
available to invest in the reactor di- 
minishes and reaches zero when the 
cost of the purified uranium fuel be- 
comes $83 per pound. What do the 
AEC figures show? 


A: ... I am sure Detroit Edison 
would agree with me, that such fig- 
ures as those given for the nuclear 
plant may be very valid today and 
quite unrealistic tomorrow. However, 
I think one would be safe in assuming 
from such figures that there is still a 
lot of work to be done to make nuclear 
fuels competitive with chemical fuels. 





Atomic Reactor Costs 


Estimated cost of construction of reactors, including preparation of 
site, architect-engineering costs, fabrication and assembly of core, 


etc. 


Experimental Breeder Reactor .. . 
Materials Testing Reactor....... 
Submarine Thermal Reactor (land-based prototype) 
Submarine Intermediate Reactor 


(land-based prototype) ..... 
Aircraft Reactor Testing Facilities .... 


Production Facilities: 
Savannah River ...... 


Paducah, Kentucky ......... 
Pike County, Ohio .......... 
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..$ 2,805,000 
18,000,000 
26,000,000 


33,000,000 


. 1,800,000,000 
473,000,000 


PSU AD ELS otek aa 1,200,000,000 





Q: As a matter of fact, we are not 
talking today about competitive cost 
without considerable credit being re- 
ceived from the sale of plutonium, are 
we? 


A: Here we are deeply in the eco- 
nomic side of the problem, I like a 
statement I saw recently in Electrical 
World to the effect that atomic power 
can be feasible without being econom- 
ic. We are trying to be realistic about 
these things and recommend only such 
projects as are practical or so close to 
practical that pilot models can be jus- 
tified. 


Q: John Grebe of Dow Chemical 
Company has stated that his company 
wants no part of a program based on 
military subsidy. The sale of pluton- 
ium or U-233 is not inherently re- 
stricted to the government, is it? 


A: I assume you refer to Mr. Grebe’s 
statements early in his consideration 
of these problems indicating his in- 
terest in a demonstration of the eco- 
nomic practicability of taking power 
from nuclear reactors without depend- 
ence on the sale of its co-product, the 
fissionable material produced for wea- 
pon purposes. He would like to see a 
demonstration in which the fissionable 
material produced would be used only 
as additional fuel for reactors in order 
to get economic data without the in- 
fluence of war demands. In that sense, 
the sale of plutonium or U-233 is not 
inherently restricted to the government 
for weapon purposes but could be 
used to fuel reactors. Of course, you 
will recall that the law now provides 
for government ownership of all fis- 
sionable materials—uranium-235, ura- 
nium-233, and plutonium—and for 
government licensing and control of 
all fertile materials—uranium-238 and 
thorium. 


Q: When this power-production 
program begins and the AEC “buys 
the plutonium,” that is, pays for its 
manufacture on a unit price basis, how 
will the price be determined? 


A: This is one of the toughest prob- 
lems we have. I honestly don’t know. 


Q: Various predictions have been 
made as to when we will have power 
from atomic energy: 


Ten years will be needed to get the 
facts (Suits). 

There will be no considerable power 
for twenty years (AEC, 1948). 

Full scale production is four to five 
years away (E. J. Putzell, Monsanto 
Chemical Co.). 


1 See page 282 of this issue. 
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What seems to be the reason for such 
divergent views? 


A: As often happens, the different 
people are really talking about dif- 
ferent situations from different points 
of view and with different personal 
biases and motivations. The AEC re- 
port refers to the over-all power pic- 
ture of the nation and states that 
atomic power will not be providing 
any considerable percentage of the 
power supply before the expiration of 
twenty years. The electric power gen- 
erating capacity of the United States 
is so enormous that in order to in- 
crease it 10 per cent we would have 
to build a few score of our largest re- 
actors, which would be quite a chore. 
On the other hand, Putzell was giving 
the time to complete development and 
construction of one unit which we 
could all hope would be economical 
and practical but on which the risk of 
failure is still so great that it would 
have to be underwritten by taxpayers’ 
money. 


Q: If conventional fuels are ade- 
quate for at least twenty-five years, as 
the President’s Materials Policy Com- 
mission reports, why are industrial 
firms so excited over atomic power at 
this time? 


A: Regardless of the adequacy of 
the conventional fuel supply, and esti- 
mates vary, I believe all of the Com- 
mission’s contractors and all of the in- 
dustrial groups studying the possibility 
of entering the business of trying to 
make power from nuclear fuels will 
agree there is a great deal to be 
gained. Perhaps the gain is, at this 
time, intangible in some respects; but 
the advance in technology covers many 
fields of interest to industry—far be- 
yond the utilization of nuclear fuels. 
Of course, the use of radioactive and 
stable isotopes is giving a great im- 
petus to the development of industrial 
technology of all kinds. However, I 
believe this increasing interest is main- 
ly a normal and inevitable result of 
the advance in technology, of the in- 
itiative and capability of American 
industry to capitalize on the advance, 
and the natural and obvious concern 
of industry never to be asleep at the 
switch, especially when the birth of a 
great new industry appesrs imminent. 


Q: Charles Thomas, president of 
Monsanto, has said that he envisions 
atomic energy plants to be best suited 
for remote western regions. Do you 
believe this to be the brightest im- 
mediate prospect? 


A: One of the primary advantages 
of nuclear fuels is concentration of 
energy contained in a unit of fuel. 
Naturally, such a fuel should have first 
call at any location to which the trans- 
portation of conventional fuels is a 
major fact of cost. 


Reactor Technology 


Q: Problems to be solved before 
atomic energy for power becomes a 
reality have included the following as 
announced from time to time: remote 
control, fuel processing, coolants, heat 
exchange, waste disposal and sanita- 
tion, shielding, ore processing, materi- 
als of construction. How far along are 
we toward solving them? 

A: I hope you won’t think I’m try- 
ing to be facetious if I say all of them 
have been solved in part. There is no 
single solution to any of them, and 
all of them are still outstanding. 


Q: Which ones will result in the 
greatest percentage saving in costs 


when better materials or methods are 
found? 


A: The greatest saving can be made 
not by nickel-and-dime savings in the 
current procedure but by the choice 
of a basic reactor design which elimi- 
nates or reduces nearly to zero the 
present high costs in the supporting 
operations. This is why we are explor- 
ing so many radically different reactor 
designs so exhaustively. The homo- 
geneous reactor is an example of how 
a reactor choice might change com- 
pletely the chemical processing prob- 
lem. 


Q: After an initial, small, power- 
producing experiment in December 
1951, the Experimental Breeder Re- 
actor has been investigating the poss- 
bility of breeding tor some eight 
months. What can you tell us as to the 
status of this experiment? 


A: As I indicated at one of the 
Commission’s press conferences last 
winter, we probably will have very 
little to say about the results of the 
breeder experiment. As you know, 
success in the investigating of breed- 
ing is an item of the highest security 
importance. 


Q: How adequate are uranium and 
thorium reserves? 


A: The outlook is more encouraging 
than it was five years ago. We know 
there is a lot of uranium in the earth’s 
crust, and we have had increasing 
success in uncovering new sources of 
fissionable material. 


Q: A high fuel-burnup reactor has 
been mentioned as a potential solu- 
tion to fuel problems. What have you 
learned so far? 


A: There is not very much I can 
give you on this one, except to say 
that in some types of reactors the ex- 
tent to which fissionable material is 
actually burned up, or depleted, is a 
key factor in determining whether a 
reactor is to produce power primarily, 
with fissionable material as its by- 
product, or fissionable material pri- 
marily, with power as its by-product. 

In one possible type of high fuel- 


burnup reactor, plutonium would be 





“The A.F. of L. Views with Alarm” 


“Atomic energy itself and technology arising out of nuclear 
fission must remain in public domain. While development of pri- 
vate investment and enterprise for civilian use of atomic energy 
should be encouraged, such use of it by private enterprise should 
be strictly competitive. Private monopoly in any phase or segment 
of the atomic energy industry is intolerable. Yet even now mo- 
nopolistic aggregates are already building up, not only around 
fringes of this public program, but within it. Monopoly of engi- 
neering skill and scientific technology is no less dangerous than 
monopoly of private capital. No private corporation should be per- 
mitted to accumulate materials, equipment, or skill of this indus- 
try for its own exclusive use or to arrogate to itself the power 
derived from their exclusive possession.” 


—Report of the Executive Council of the 
AMERICAN FEDERATION OF LABOR 
to the Seventy-First Convention, New York 
September 15, 1952 
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produced from U-238, but instead of 
being removed from the reactor and 
extracted by chemical processing, it 
would remain in the reactor and serve 
as fuel to keep the chain reaction 
going as long as possible without re- 
moval of fuel elements. The less fre- 
uent chemical processing would make 
or economy. 


Industrial Participation 


Q: In June 1950, Charles Thomas 
announced his company’s interest in 
participating in the atomic energy pro- 
gram in a role other than that of con- 
tractor. Was this the first public evi- 
dence of such an interest on the part 


of industry? 


A: I would not say it was the first 
sign of industrial competitive interest. 
Dr. Thomas, himself, in the fall of 
1946, reported to the American Chem- 
ical Society on a survey he and others 
had made for the United Nations Ato- 
mic Energy Committee estimating the 
cost of nuclear power. There is con- 
siderable literature on the economics 
of nuclear power. Ward F. Davidson, 
of Consolidated Edison Co., was an 
early examiner of possibilities; so was 
J. R. Menke,? then of Kellex Co. There 
were others. The Industrial Advisory 
Group (Parker Committee) in 1948% 
and the Ad Hoc Advisory Committee 
on Cooperation between the Electric 
Power Industry and AEC (Sporn 
Committee), 1949 to 1951,* were ad- 
ditional expressions of industrial in- 
terest in atomic energy. I would say 
the initiative shown by the particular 
groups which came in on the first 
round of industrial studies was a cul- 
mination rather than a first sign of 
interest. 


Q: Four groups participated in that 
first study. Were these the only com- 
panies which evidenced interest, or 
were there others which were not in- 


cluded? 


A: Two other companies were very 
much interested in starting such a 
study at that time. One was Westing- 
house, which was already deeply in- 
volved in the atomic energy program 
and was carrying a very heavy load 
of work. The Commission felt that the 
Westinghouse engineers and scientists 


2 See John R. Menke, “Nuclear Fission 
as a Source of Power,” Bulletin, IV ( April 
1948), 115-21. 

3 Report of this Industrial Advisory 
Group appeared in the Bulletin, V (Feb- 
ruary 1949), 51-55. 


4See Bulletin, VI (November 1951), 
$32. 
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and the company facilities should be 
equally available to all of the in- 
terested concerns and, therefore, asked 
Westinghouse not to start such a study 
on an individual company basis at this 
time. The company very graciously 
agreed to this and has cooperated in 
every possible way with the newcom- 
ers. 

The second company was Consoli- 
dated Edison Company of New York. 
By the time the Consolidated Edison 
proposal came in, we had already ac- 
cepted proposals from four teams and 
felt that we could not efficiently 
handle any more. 


Q: These groups have now sub- 
mitted their recommendations. The 
Dow-Detroit Edison group proposes 
that joint research with AEC be un- 
dertaken to develop a dual purpose 
breeder reactor of advanced design. 
The study is to be undertaken in AEC 
and the group’s facilities, and the 
group has indicated that it will spend 
about $250,000 for its part. 

Monsanto-Union Electric, on the 
other hand, is interested in a short- 
range development and has proposed 
design of a pilot plant concurrently 
with component development and 
tests. With encouraging results, the 
pilot plant would be built, if then 
considered necessary, as a step toward 
a large plant. Are these proposals con- 
tradictory, and must the AEC select 
one or the other? 


A: I would not call the proposals 
contradictory. They are parallel. They 
follow different lines of development— 
one being a line in which we have 
more experience than the others. 

We have decided to go ahead with 
the Dow-DE group because the data 
to be developed on the basis of a 
rather modest expenditure, shared by 
the companies with the government, 
are data which we would eventually 
have to go after anyway. The govern- 
ment’s part is about $750,000. 

Should there be several contracts 
along the lines of the one with the 
Dow-DE group, the AEC may at some 
point and time have to make a selec- 
tion among the several proposals be- 
fore it. The factors that must be 
weighed cover every possible consider- 
ation of national defense and both the 
short-. and long-range contribution of 
the atomic energy program to the 
nation’s strength. For the most part, 
these factors are measured in terms of 
dollars, not always in terms of num- 
bers of dollars alone, but in terms of 
the ratio of dollars to results. The more 
industry contributes in money and tal- 





ent, the more the over-all program 
will be advanced. 


Q: What have the other two groups 
proposed? 


A: The four proposals differ as to 
the types of reactor designs that would 
be followed and the financial arrange- 
ments. It is planned that the Com- 
mission will make public more infor- 
mation soon. 


Q: Two of the companies in the first 
study teams, Monsanto and Dow, are 
primarily chemical companies, but 
they are motivated by being rather 
large consumers of power. Have any 
other large electricity-consuming in- 
dustries, such as the aluminum indus- 
try, evidenced interest in the program? 


A: Yes, of course, the power-con- 
suming industries are interested as 
customers, but they look to the elec- 
tricity generating people to carry the 
ball, and doubtless the utilities which 
are making these studies have been 
encouraged to do so by their big cus- 
tomers. I believe it is safe to say that 
all who are interested in power— 
whether as producers and sellers of 
fuel, as manufacturers of equipment, 
as sellers of power, or as users of pow- 
er—have shown an interest in the pro- 


gram. 


Q: If none of these other large users 
have taken an active part, however, 
such as Dow and Monsanto have, 
chemical companies must have an ad- 
ditional motive for getting in the pro- 
gram? 


A: Mr. Putzell, of Monsanto, gives 
two additional reasons: (1) reactor 
operation is essentially a matter of 
chemical engineering, he says; and (2) 
Monsanto believes that it, a private 
industry, can produce plutonium at 
lower cost than the government. To 
those I would add that chemical com- 
panies are logical processors of iso- 
lated minerals requiring power for 
their development. 


Q: Information made available to 
these study teams has been compiled 
at public expense. How is the AEC 
making certain that all companies will 
have equal access to the information 
available? 


A: We are doing everything we can 
to see that information is made avail- 
able on an equitable basis. All the in- 
dustrial participation contractors had 
access on the same footing to all AEC 
information on reactor technology. 
Equal opportunity has been given all 


(Continued on page 292) 
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Power Progress Too Slow 


KENNETH S. PITZER 


Whether the pace of the development of power reactors by the 
AEC has been fast enough is the subject of much speculation. In 
the concluding portion of a speech on March7 before the South- 
ern California Section of the American Chemical Society, Dr. 
Kenneth Pitzer laid the blame for delays on the procedures of 
the AEC, charging that the advisory committees were brakes 
on progress. This portion of his speech is given here. Mr. Pitzer, 
now dean of the College of Chemistry at the University of Cali- 
fornia, was director of the AEC’s Division of Research from 
January 1949 to June 1951. Comments on Mr. Pitzer's criticisms 
by two prominent scientists and a former director of the Re- 
search Division of the AEC are printed at the end of this portion 


of Mr. Pitzer’s speech. 


WOULD like to offer some gen- 
| eral comments on policy questions 
and on the effectiveness of our 
atomic energy effort. The AEC is rea- 
sonably efficient by general govern- 
mental standards, but I believe we 
have a right to expect something spe- 
cial in this vital area. Consequently, 
I hope I can offer some critical com- 
ments without having these inter- 
preted as a sweeping condemnation. 
There is something wrong when 
Mr. David E. Lilienthal, the advocate 
—even the symbol—of public power 
says, “The time for the first industrial 
applications of atomic knowledge is 
overdue—let’s end government mo- 
nopoly and give American competi- 
tive industry a chance.” I do not agree 
with many of the details of Mr. Lili- 
enthal’s arguments, but I believe he 
is correct in pointing the finger at 
monopoly. 

In spite of congressional investi- 
— monopoly tends to be a com- 
ortable position. If unnecessary time 
is taken to reach a decision, there is 
no competitor here at home to move 
into the field ahead of you. If there 
are unnecessary men employed on a 
job, it’s just a part of the cost—there is 
no danger of losing money on the job. 
This lack of real incentive to reduce 
costs tends always to leave the cost 
floating around at some level, not dis- 
gracefully high, but not necessarily 
near rock bottom. How can we ever 
find the true cost of atomic power if 
the actual costs are inflated? 


Of course part of the difficulty is 
the intrinsic military use of all the 
principal products of atomic energy at 
this time. But there are contracting 
methods which give the contractor an 
extra profit if he improves efficiency, 
which could be used more widely than 
they are. The Congress should en- 
courage the Commission to suggest 
means by which its degree of mono- 
poly could be oahueel and should 
then cooperate in their implementa- 
tion. 

However, it must be admitted that 
it will take some time to get away 
from the AEC monopoly. Can we not 
make more rapid progress toward both 
military objectives and useful atomic 
power in the meantime? I believe we 
could. 


Indecision and Delays 


During the war the first reactors 
and the bombs were actually produced 
within about three years. 

After the successful operation of 
the Hanford reactors, the additional 
task of building a power reactor was 
certainly no more difficult than the 
original wartime assignment. Yet it 
was over six years later that the re- 
actor at Idaho first produced a hun- 
dred kilowatts last December. 

The slowness did not arise from a 
lack of designs for power reactors 
which reputable scientists and en- 
gineers were willing to build and test. 
It came rather from an unwillingness 
of the Commission to proceed with 








any one of these designs until all of 
the advisers agreed that this was the 
best design. 


Brakes on Progress 


The situation might be likened to 
an automobile equipped with separate 
brake levers for each passenger. At 
every road junction the driver not 
only had to discuss his preference of 
route with his riders, but he had to 
wait until all were convinced, be- 
cause any one could stop the car. 
Considering that the power reactor 
territory is not clearly mapped, it is 
not surprising that more time was 
spent stationary than moving. 

In my analogy there is one neces- 
sary passenger with a brake lever— 
this is the Commission itself. How- 
ever, the other passengers are there by 
the Commission’s invitation. They are 
a multitude of part-time advisory 
groups and boards. Although the mo- 
tive is not stated, I presume these 
boards of noted experts were intended 
to shield the Commission itself from 
criticism if some project should fail. 
But let me give you one example of 
how such a board tends to operate. 


The Extremes of Caution 


A reactor is potentially explosive— 
like a steam boiler or a gas tank— 
therefore safety considerations are ap- 
propriate. 

Both the Argonne and Oak Ridge 
Laboratories are situated on large 
tracts of land where isolated test sites 
are available. The reactor designers in 
the laboratories included all types of 
safety features in their plans. Never- 
theless, it would be entirely reason- 
able to ask an independent committee 
to check these designs to see if any 
errors were made. 

But, instead of that, the committee 
was asked to report whether there 
was any hazard at all in the operation 
of the reactors on the sites on 
Of course, you can always hypothesize 
that all safety devices fail and that 
some extreme form of sabotage is com- 
mitted. Then one can assume the most 
unfavorable possibility in every sub- 
sequent part of the catastrophe. 
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No reactor has ever exploded, and 
we are continuously learning how to 
make even safer types. Still, when a 
committee is asked, effectively, to take 
responsibility for reactor safety with- 
out any balanced authority over mode 
of operation or other factors, I do not 
blame it for pointing out these ridicu- 
lously remote risks. Yet the report, 
once formally issued, led the cautious 
Commission to hold up the reactor 
projects until the vast Idaho Proving 
Ground could be procured. 

The Proving Ground is probably a 
wise investment, because it makes it 
possible to test the most high-powered 
and sensitive reactors without the 
caution that nearby populations would 
necessitate. But the safer and smaller 
models could have been built on the 
original Argonne and Oak Ridge sites 
without any significant risk and with 
great savings in both time and money. 


Too Many Advisers 


The last AEC report shows sixteen 
of these part-time advisory committees 
appointed by the Commission in ad- 
dition to the several statutory com- 
mittees. Some of these groups are 
helping to get the job done, but I am 
afraid far too many of them are actu- 
ally impeding the work in spite of 
good intentions. These should either 
be abolished or asked to report to a 
subordinate official who can steer their 
efforts in a constructive direction. 
There are now too many cooks tasting 
the broth before it is served; there 
are too many sources of a high-level 
negative decision which, once ren- 
dered, is then nearly impossible to 
overcome. 

I believe the proper role of the 
General Advisory Committee has now 
changed, and there needs to be a 
corresponding change in membership. 
We now need men who will specialize 
in pointing out new fields to explore 
rather than in double checking deci- 
sions in projects already under way. 

I am fully aware of the difficulties 
which have confronted those charged 
with the atomic energy program in 
recent years. Much time had to be 
spent answering ill-informed or preju- 
diced critics. This criticism tended to 
make the AEC cautious. However, the 
production of a force that would deter 
aggression in Europe has certainly been 
well worth while. There are equally 
worth-while goals ahead. I believe 
there is an opportunity now for a peri- 
od of greater teamwork and even more 
rapid progress. I hope it will be real- 
ized. 
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Comments on Mr. Pitzer’s Speech 


pcan programs and 
putting programs into operation 
has been unusually difficult in the 
Atomic Energy Commission. But this 
cannot be charged against the General 
Advisory Committee. On the contrary, 
in my experience, the members of the 
General Advisory Committee individ- 
ually and meen’ Bs have acted with 
wisdom and fortitude to give the 
Atomic —— Commission and the 
country sound advice on scientific and 
technical problems. 


—J. B. Fisk 
Director, Division of 
Research 
USAEC, 1 Feb. 1947- 
1 Sept. 1948 


EAN Kennth S. Pitzer is to be 
commended for his straightfor- 
ward, constructive suggestions regard- 
ing the administration of the atomic 
energy program, particularly with ref- 
erence to the development of atomic 
power. When the program was new it 
was necessary to have advisory com- 
mittees to help educate the newly ap- 
pointed commissioners and staff mem- 
bers, but now the whole atomic en- 
ergy program is well established with 
experienced personnel. It may well be 
time to reconsider the place of advi- 
sory committees in the plan of organi- 
zation. If committees are too timid or 
too uninterested, progress is retarded 
and the taxpayers do not get full value 
for the enormous sums appropriated. 
The costs go on whether the accom- 
plishments are large or small. 
The process of “learning by build- 
ing,” which resulted in such astonish- 
ing development in the automobile 












~— 


and airplane industries, might well 
have had advantages over a philosophy 
of cautiously testing parts and waiting 
for agreement among experts on how 
to build a prototype of the ultimate 
power reactor. In the absence of actual 
test data on an operating experimental 
power unit, no one could possibly 
speak with authority, and public con- 
fidence has suffered in a vascillation 
between undue optimism and un- 
established pessimism. 

Certainly those who, like Dr. Pitzer, 
have served faithfully in responsible 
government positions do a service in 
sharing publicly their judgment as to 
how these government agencies can be 
made more effective. 


—FARRINGTON DANIELS 
Professor of Physical 
Chemistry 
University of Wisconsin 


I HAVE a good deal of sympathy 
with the views expressed by Dr. 
Pitzer. On both sides of the Atlantic 
there are both pessimists and optimists 
on the production of economical nu- 
clear power. The optimists are usually 
found amongst the young men work- 
ing the job. Dr. Pitzer’s views on re- 
actor safety are of special interest. We 
do not have any large expanse of de- 
sert in this country and we have had 
to live close to reactors. By doing so 
we have acquired considerable con- 
fidence in their essential safety. I be- 
lieve that we can design future re- 
actors to satisfy similar criteria. 


—J. D. Cocxcrorr 
Director, 
British Atomic Energy 
Research Establishment, 
Harwell 





AEC General Advisory 
Committee Issues 


Report 


The General Advisory Committee 
to the Atomic Energy Commission has 
recently issued a report, outlining the 
procedures it has adopted in the five 
and one-half years of its existence. We 
had hoped to include the report in 
this issue of the Bulletin, but have had 
to postpone its publication until the 
next issue because of space limita- 
tions. 
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The Atom in National Defense 


GORDON DEAN 


Chairman, U.S. Atomic Energy Commission 


ik military products of the na- 
tional atomic energy program 
play a very large and important 
part in the defense effort of the United 
States. For a number of years they 
were about all that stood between us 
and the formidable Soviet military ma- 
chine. More recently, some of the 
other sources of our military strength 
have been bolstered. 

But if anyone concludes that this 
has resulted in any diminution of the 
importance of the atom in military 
affairs, he is mistaken. 

The atomic bomb is still the prin- 
cipal instrument by which we may 
destroy—or at the very least, severely 
reduce—the ability of an aggressor to 
make war. In addition, recent techno- 
logical advancements have begun to 
find a key place for it in the arsenal 
of the men whose duty it is—if the 
need arises—to go out to do battle with 
other men, on the land, on the sea, 
and in the air. 


Expansion of the Weapons 
Program 


As a result of this development, the 
Atomic Energy Commission last spring 
asked for a special appropriation of 
nearly three billion dollars to increase 
our capacity to make fissionable ma- 
terial, and therefore our capacity to 
make weapons. This was over and 
above the other funds we had already 
been granted to operate our program 
as it exists today. 

I quote from the statement which 
I made to the Congress at that time. 

“We are well aware of the fact that 
this is no ordinary request for funds. 

“We know that it involves a very 
large sum of money—the largest single 
sum ever requested for the national 
atomic energy program. 

“We know, too, that it involves a 
very large construction effort that will 


From a speech before the seventy-fifth 
annual meeting of the American Bar As- 
sociation at San Francisco on September 
17, 1952. 


inevitably make heavy demands upon 
many critical skills and materials that 
are in short supply. 

“And we know that it comes at a 
time when other defense expenditures 
are extremely high. . . 

“And yet we have concluded that 
this request must be made. As a mat- 
ter of fact, we strongly believe—on the 
basis of all the information we have 
had—that we would be grossly derelict 
in the discharge of our responsibility 
if we failed to make it, and if we 
failed to make it at this time. . . 

“The setting in which this request 
is made stems from recent revolution- 
ary developments in the field of atomic 
weapons technology. Through these 
developments, the whole concept of 
how atomic weapons can be utilized 
in warfare has been radically revised. 

“No longer are they ww fr upon 
only as devices to be used in an ‘Hiro- 
shima-type’ way against cities and in- 
dustrial areas. It is now possible to 
have a complete ‘family’ of atomic 
weapons, for use not only by strategic 
bombers, but also by ground-support 
aircraft, armies, and navies. 

“The Department of Defense is very 
much aware of this change in concept, 
and atomic weapons are being incor- 
porated into the operational plans of 
all three of the armed services. 

“This, quite naturally, has greatly 
increased the demand for atomic wea- 
pons—to an entirely different order of 
magnitude than it was a few years 
ago. 

“It is the purpose of this expansion 
to meet this new demand, and to meet 
it as soon as possible. 

“We could, of course, meet this de- 
mand eventually with the facilities we 
now have on hand or are building. But 
we would meet it much later. This 
new .expansion is designed to reach 
the minimum military stockpile re- 
quirements at least four, and possibly 
five, years earlier than would other- 
wise be the case.” 

After a dramatic debate which de- 
layed the adjournment of Congress for 
several days over the Fourth of July 
weekend, the expansion program was 





authorized and we were granted the 
nearly three billion dollars we needed 
to get it started. 

This program is going forward on 
schedule. It includes major additions 
to our plants at Hanford and Oak 
Ridge and to plants now building at 
Paducah and in South Carolina. It also 
includes an entirely new billion-dollar 
plant to be erected near Portsmouth, 
Ohio. 

But one may well ask, “Why the 
rush? Why all these new plants and 
great expenditures just to pick up four 
years in time?” 

The answer is that as of today nei- 
ther we nor the Soviet Union has all 
of the bombs that could be used in the 
event of an all-out war. If our primary 
objective is to deter war—and that is 
our primary objective—we must hold 
on to and if possible increase our atom- 
ic leadership over the Soviet Union. 


The Point of Diminishing 
Returns 


But the current atomic arms race 
cannot go on forever. Somewhere 
along the line there is a point where 
the tee of diminishing returns begins 
to operate. And somewhere, not too 
far beyond this point, there is another 
point where we will have acquired all 
of the weapons we would possibly 
need to destroy, not only the industrial 
ability of an aggressor to make war, 
but also his forces in the field. 

When this point is reached, and it 
is not in the unforeseeable future, the 
—— arises: “What do we do 
then?” Do we go on turning out more 
and more fissionable material and 
more and more weapons, as we are do- 
ing now? Or do we say to ourselves, 
“Now we have enough; no matter how 
many bombs our competitor may 
choose to make, we have enough.” I 
think we should do the latter. 

When this point is reached, compe- 
tition will no longer be one of making 
weapons and weapons material. It will 
become, instead, mainly one of design- 
ing, developing, manufacturing, and 
training men to use new and effective 


289 








means for delivering weapons and for 
preventing their delivery against us 
and our armed forces—competition in 
the design and development of such 
items as guided missiles, artillery, su- 
personic aircraft, electronic devices, 
radar networks, and the like. 

If we can assume that such a point 
exists, and I am willing to be num- 
bered among those who say it does, 
some provocative questions are raised. 
Not the least of these is the question: 
“What will happen to the atomic en- 
ergy program of this country?” Will 
the plants and laboratories be closed 
down and moss be allowed to collect 
on the billion-dollar machinery? Or is 
there some other use of these facilities 
and the people who have been trained 
to use them? Cannot most, or at least 
some, of them be utilized for some 
constructive purpose? 

What should we be doing now to 
get ready for the day when we can go 
out of the bomb business? 

Other situations could conceivably 
produce an urgent need for an answer. 
For example, as someone has said, 
“Suppose peace were to break out to- 
morrow.” This may not be a likely 
possibility, unfortunately, but it is a 
possibility nevertheless, and it must 
be considered. 

The obvious answer is to make a 
determined effort now to develop the 
peaceful uses of atomic energy. This 
is the answer to the questions about 
the future, and it is an important and 
desirable effort to be made anyway, 
for it is the peaceful promise of atom- 
ic energy that has captured the hope 
and the imagination of the peoples of 
the world—not its awesome power to 
destroy. 


Prospects for Economical 
Atomic Power 


Let us look, then, into this atomic 
energy package to see what there is in 
it for peace. Such a look today would 
reveal a brighter picture than it would 
have revealed as recently as a year or 
even six months ago, particularly in 
the matter of power. While the bombs 
and the new plants have been build- 
ing, and the explosions have been go- 
ing off in Nevada, there has been prog- 
ress in the quieter corners of the atom- 
ic energy program—progress that has 
breathed the fresh air of new optimism 
into the hope for economical atomic 
power. 

A number of factors have contrib- 
uted to this optimism, and among 
them I would list these two principal 
ones: 
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First, the interest of private industry 
in atomic energy and particularly the 
production of power. As ry d of you 
doubtless know, we recently had four 
groups of utility and chemical com- 
panies into our program to study the 
feasibility of economical power pro- 
duction from atomic energy. These 
groups were greatly interested in the 
fact that nuclear reactors, in theory, 
can be built to produce both plutoni- 
um and power. Since the government 
has a demand for plutonium for atomic 
bombs, and since private industry has 
a demand for power for commercial 
use, the simultaneous production of 
both has an obvious appeal, especially 
from the standpoint of costs. These 
four groups of companies were in our 
program, with our cooperation, for 
more than six months, and recently 
they submitted their reports. Not one 
was pessimistic. 

Second, as another reason for the 
current optimism, I would list the 
technological progress within our pro- 
gram which has caused a number of 
scientists to revise substantially down- 
ward their earlier estimates of the 
cost of building a nuclear reactor to 
produce power. 

Let me give just one example. Re- 
cently, we completed a new reactor, 
which is now working successfully. 
When this reactor was first thought 
of, it was believed that it would take 
$50,000,000 to build it. The actual 
construction cost was $20,000,000, 
and now I am told by some of our sci- 
entists that they feel they could build 
a somewhat smaller but essentially 
similar machine, without the costly re- 
search features of the original one, for 
as little as $5,000,000, and possibly 
even less. 

When you get down into this range, 
the cost of power begins to become in- 
teresting—not because it would com- 
pete generally with power from coal, 
oil, gas, and falling water, but because 
it might begin to become competitive 
in a few isolated locations where nor- 
mal power costs are extremely high. 

I am not talking here about a reac- 
tor suitable for a big central power 
station, feeding kilowatts by the mil- 
lions into a utility network. That is 
what the industrial study groups are 
pursuing. I am talking about a rela- 
tively small machine, that would pro- 
duce kilowatts numbered in the thou- 
sands, but sufficient to perform a use- 
ful purpose in undeveloped or under- 
developed areas which are remote 
from normal sources of power, and 
which are now either priced out of the 


power market or can afford only a 
marginal supply at best. 


New Questions of Public Policy 


In many ways we are today at a 
crossroads in the peaceful develop- 
ment of atomic energy, in spite of the 
heavy weapons load we carry. Many 
lines of development are reaching cru- 
cial points almost simultaneously—the 
interest of the military in mobile re- 
actors to power submarines, ships, and 
aircraft; the interest of industry in 
large-scale production of power con- 
currently with plutonium; the interest 
of scientists in small nuclear power 
plants; and the intensification of the 
interest of industry, agriculture, medi- 
cine, and science in the utilization of 
radioisotopes. 

How much attention should the 
Commission devote to these develop- 
ments in the midst of the current ex- 
pansion program and the atomic arms 
race? I hold the view that they merit 
a good deal of attention. I think it is 
fair to say that in general my col- 
leagues on the Atomic Energy Com- 
mission share these views. 

So we are going to push forward in 
this field of peaceful uses. And in do- 
ing so we are inevitably going to push 
into an area where a whole range of 
questions of basic public policy must 
be faced up to and resolved. 

These questions revolve around the 
fact that today atomic energy in this 
country is a government monopoly, 
and it is a monopoly because that is 
the law of the land. But if the peaceful 
uses of atomic energy are to be 
brought to full flower, is it not true 
that the government must relinquish 
at least part of its monopoly? We 
think it is. But, if so, how much of 
the monopoly can and should be re- 
linquished? And how can this with- 
drawal be done neatly and smoothly 
without disrupting the weapons side of 
the program and without making room 
for abuses and inequities? And as it 
does withdraw, what rights can and 
should the government leave behind 
to protect the over-all public interest? 

These are important, basic questions 
of public policy and they will ulti- 
mately have to be answered, perhaps 
by the Congress that will be seated 
next year. 

But since they are public questions, 
I strongly believe that the public 
should be thinking seriously about 
them, for it would be unfortunate in- 
deed if the final judgments were made 
without the benefit of an enlightened 
public opinion. 
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News and Notes 








Visa and Passport Problem 


The President’s Commission on Im- 
migration and Naturalization held a 
series of ten hearings in various parts of 
the country during October. At the Bos- 
ton meeting on October 2, Charles Cory- 
ell, secretary of the Federation of Ameri- 
can Scientists, drew the Commission’s at- 
tention to the difficulties experienced b 
foreign scientists in obtaining ‘visitor's 
visas to attend scientific meetings in this 
country and pointed out that the tech- 
niques of “the Appeal to the Attorne 
General” for people who are ruled “inad- 
missible” are offensive and that few are 
willing to make such an appeal. He 
pointed out the absence of non-quota 
provisions for professional people in the 
present law and, at the Commission’s re- 
quest, has prepared a written statement 
on the whole question. 

Advance copies of the October issue of 
the Bulletin (devoted to a documented 
account of American visa policy) were 
available on October 8, when the Com- 
mission met in Chicago. Professors Ed- 
ward A. Shils, Samuel K. Allison, and 
Cyril S. Smith testified. When the Com- 
mission met in St. Louis on October 11, 
Dr. Arthur H. Compton, Chancellor of 
Washington University, presented his 
views on how the present restrictive prac- 
tices were harming American science and 
prestige. 

The Commission, created by the Presi- 
dent on September 4, will study the Mc- 
yng a Immigration Law, which 
was passed over President Truman’s veto, 
and report to Congress by January 1, 
1953. 

Review of Bulletin’s “Cases.”—The 
State Department announced on October 
15, two days after the publication of the 
special issue of the Bulletin on American 
visa policy, that it would review the cases 
of the twenty-six foreign scientists whose 
difficulties in obtaining visas to enter the 
United States were told in the issue. 

New Passport Regulations.—The State 
Department has issued rew regulations 
setting forth in specific terms the grounds 
for the denial of passports and granting 
the right of appeal to dissatisfied appli- 
cants. Under the new rules an applicant 
will be given the reasons for the refusal 
of a passport “as specifically as security 
limitations permit.” He may have a hear- 
ing, with counsel, before the Passport Di- 


vision and, if this is unavailing, may 
appeal to the newly created Passports 
Appeals Board. 

Membership in organizations designated 
as communist “action” or communist 
“front” by the Subversive Activities Con- 
trol Board constitutes reason for denial 
of passports, and passports are forbidden 
to those “...whom there is reason to 
believe, on the balance of all the evi- 
dence, ...are going abroad to engage in 
activities which will advance the commu- 
nist movement.” 


American Developments in 
Atomic Energy 


Ohio Plant.—The Atomic Energy Com- 
mission has selected the Goodyear Tire 
and Rubber Company of Akron, Ohio, as 
operation contractor for its new gaseous 
diffusion plant to be built in Pike County, 
Ohio. The Company will cperate in close 
connection with Union Carbide and Car- 
bon Corporation, which serves in the same 
capacity at Oak Ridge and at Paducah. 
On completion of the plant the Good- 
year Company will be gene employer 
there with a permanent working force of 
about four thousand persons. The facility 
is expected to cost more than a billion 
dollars and to be completed in four years. 

There will be no new AEC community, 
similar to the ones at Oak Ridge, Hanford, 
and Los Alamos. 

The Housing and Home Finance Agen- 
cy will take responsibility for housing the 
families of married construction workers 
and will plan for private construction of 
whatever permanent housing may 
needed for operating personnel of the new 
plant. 

New AEC Operations Office.—The 
Commission has po announced the open- 
ing of its ninth operations office, which 
is to be located in San Francisco, under 
the direction of John Flaherty, formerly 
assistant manager in the Chicago Oper- 
ations Office. 

AEC’s Committee of Senior Review- 
ers.—The Commission’s Committee of 
Senior Reviewers—advisors on classifica- 
tion and declassification of information— 
has been reorganized and increased from 
four to six members to meet the expand- 
ing scope of AEC technical activities. 
Members of the new committee are Dr. 
R. H. Christ, of Carbide and Carbon 


Chemicals Company; Dr. J. R. Richard- 
son, of the University of California; Dr. 
Thomas B. Drew, Columbia University; 
Dr. John P. Howe, Knolls Atomic Power 
Laboratory in Schenectady; Dr. Warren 
C. Johnson, University of Chicago; and 
Dr. J. M. B. Kellogg, Los Alamos. 

Two members of the old committee 
had resigned because of the press of other 
duties. They are Dr. W. F. Libby, Uni- 
versity of Chicago, and Dr. R. L. Thorn- 
ton, University of California. 

AEC General Advisory Committee.— 
Three new members of the AEC General 
Advisory Committe have been chosen to 
replace the members whose statutory 
terms expired this year. They are Dr. 
Eugene P. Wigner, professor of mathe- 
matical physics, Princeton University; Dr. 
J. C. Warner, president, Carnegie Insti- 
tute of Technology; and Dr. James B. 
Fisk, director of physical research, Bell 
Telephone Laboratories. The retiring 
members are Dr. J. Robert Oppenheimer, 
Dr. Lee A. DuBridge, and Dr. James B. 
Conant. 

Appointments.—Joun O. Pastore, Re- 
puilicen, of Rhode Island, will succeed 
the late Senator Brien McMahon as a 
member of the joint Senate-House Com- 
mittee on Atomic Energy by appointment 
of Vice President Alben W. Barkley. The 
Committee will choose a chairman to re- 
place that post left vacant by Senator 
McMahon’s death July 28. 

The Atomic Energy Commission an- 
nounced last month the appointment of 
Wittuo E. Leany, president of Colum- 
bus University in Washington, D.C., to 
membership on its Personnel Security Re- 
view Board. He will succeed the late 
Bruce D. Smith who resigned from the 
board last February. 

The Office of Defense Mobilization has 
appointed A. C. Newe 1, formerly their 
representative at the Savannah River 
atomic installation, to supervise activities 
of the various defense agencies in con- 
struction of the atomic energy plant in 
Pike County, Ohio. 

Weapons Tests.—A new series of tests 
“looking toward the development of atom- 
ic weapons” is to be made during the 
autumn months on Eniwetok Atoll of the 
Marshall Islands and will be conducted 
‘by Joint Task Force 132 and observed 
only by American government officials 
and the task force personnel. Speculation 
that the hydrogen bomb might now be 
completed and ready for testing has been 
neither confirmed nor denied by the De- 
partment of Defense or the AEC. 

Tactical Weapons.—Statements from 
two official sources were released in early 
September that atomic weapons are now 
available for use in the field. General 
J. Lawton Collins in an interview at 
Racquencourt, France, September 6, de- 
clined to reveal what types of weapons 
were ready but declared that they would 
be put into action immediately in the 
event of war. He said they would be used 
in support of NATO forces, that they 
would not immediately decrease the num- 
ber of necessary divisions for the defense 
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of Europe, but that they would ultimately 
do so. 

Secretary of the Army Frank Pace 
stated in Washington on September 7 that 
we now had atomic artillery, guided mis- 
siles, and other ground weapons to add 
to the total of our power. An “atomic 
gun,” with a caliber of 280 mm. and a 
range of 20 miles, was demonstrated to 
reporters on Aberdeen Proving Grounds 
in September. It has been described as 
capable of firing atomic shells but not yet 
used for this purpose. 


Atomic Energy Developments 
Abroal 


Great Britain.—On October 3 Britain 
exploded her first atomic bomb on the 
Monte Bello Islands, fifty miles off the 
northwest coast of Australia. London has 
released no information on the bomb; 
no U.S. observers were permitted to wit- 
ness the explosion. It is believed that it 
was a plutonium bomb similar to those 
used in the United States tests; that it 
was a hydrogen bomb has been authori- 
tatively denied. Britain is the third coun- 
try known to possess atomic weapons; her 
test came seven years after the first Amer- 
ican atomic explosion and three years after 
the first Russian test. 

During the war America and Britain 
pooled their efforts to produce the first 
bomb. After the war, America stopped 
the exchange of weapon information with 
her wartime partner. Britain has gone 
ahead on her own; but her financial po- 
sition has made production slow. 

With the British independent success 
in producing an atomic weapon comes a 
new demand, from both sides of the At- 
lantic, for closer cooperation among the 
allies. The appointment of Sir Roger 
Makins to succeed Sir Oliver Franks, who 
has resigned as British Ambassador, may 
be significant, as Sir Roger is a former 
chairman of Britain’s atomic energy com- 
mittee. 

Mr. Churchill made it clear that he 
hopes that the British success will induce 
the U.S. to renew cooperation in her own 
interest. 

France.—A second atomic pile, three 
hundred times more powerful than the 
first, has been completed in France and 
is expected to be inaugurated soon. The 
plant, about twenty miles southwest of 
Paris at Saclay is said to be capable of 
producing 1,500 kilowatts and is expected 
to turn out 600 grams of plutonium year- 
ly, making the French independent of 
imported British and American radioactive 
isotopes for research. 


Bacteriological Warfare 


The 18th International Red Cross Con- 
vention in Toronto unanimously accepted 
a Polish-sponsored condemnation of germ 
warfare, urged all governments to ratify 
the Geneva Convention ban against it, 
and also passed a resolution asking that 
all governments concerned with charges 
of use of bacterial warfare in Korea have 
the accusations examined on the basis of a 
common agreement. 
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On August 15, Benjamin V. Cohen de- 
fended the United States government's 
refusal to ratify the Geneva Convention 
ban before the UN Disarmament Com- 
mission, arguing that to do so in exchange 
for mere paper promises would give 
would-be aggressors their own choice of 
weapons. Jacob Malik, Russian delegate, 
made a counter-charge that the United 
States does not want to be tied hand and 
foot when she decides to use her bacterio- 
logical weapons. 

Associated Press reported September 15 
that a communist Peiping oe had as- 
serted that a six-man international scien- 
tific commission had confirmed Russian 
charges of United States use of BW in 
Korea. This commission was said to in- 
clude Joseph Needham, English biochem- 
ist; Andrea Andreen of Sweden; Jean 
Malterre, French physiologist; Oliviero 
Olivo, Italian zoologist; Samuel B. Pessoa 
of Brazil; and U. N. Zhukov-Verezhnikov, 
vice-president of the Soviet Academy of 
Medicine. The Bulletin is asking Professor 
Needham for a copy of the report, if this 
assertion is true. 


Rosenberg Appeal Denied 


The Supreme Court declined to review 
the case of Julius and Ethel Rosenberg 
who face the death penalty for passing 
atomic information to Soviet agents dur- 
ing the last war. This decision was an- 
nounced on October 13th. Morton Sobell, 
who was sentenced to — ears’ im- 
prisonment, had also appea ed. his case 
to the Supreme Court and was likewise 
refused a review. 


Condon Hearings 


The charges of the House Un-Ameri- 
can Activities Committee against Dr. Ed- 
ward U. Condon were at long last given 
a hearing on September 5 in Chicago. 
Four years ago the Committee had 
charged that Dr. Condon was “the weakest 
link in our atomic security chain.” These 
charges were leaked to the press, and 
Dr. Condon was not formally invited to 
clear himself before the Committee until 
this summer. 

At the hearings, which were attended 
by many scientist friends of Dr. Condon 
in Chicago, it was claimed that Dr. Con- 
don had expressed some dissatisfaction 
with the security regulations at the Man- 
hatten Project in a letter to Dr. J. Robert 
Oppenheimer and had known and given 
hospitality to several atomic scientists 
whom the Committee had investigated 
and who had refused to testify, claim- 
ing constitutional privilege. One of Dr. 
Condon’s acquaintances in Washington, 
Nathan Silvermaster, has been under in- 
vestigation as a Russian spy. There was no 
presentation of any evidence other than 
guilt by association. 

The feeling at the end of the hearings 
was that Dr. Condon was fully vindicated 
and that it was regrettable he had not 
been asked to testify at the time the 
charges were first made. 


Foreign Students in U.S. 


More than 30,000 foreign students from 
126 countries are now attending Ameri- 
can colleges and universities according 
to a report in the Unesco Newsletter of 
August 27. They are enrolled in 1,354 
institutions of higher learning. The largest 
number of students (10,952) is from Asia 
and the Near East. From Europe there 
are 7,220; Latin America, 6,802; Canada, 
4,232; and Africa, 1,072. Singie countries 
with highest numbers of students are 
Canada, China, and West Germany. 





An Interview with 
Lawrence Hafstad 


(Continued from page 286) 


qualified firms to take part in this pro- 
gram. With reference to firms getting 
contracts for various kinds of work, 
they are given access to the classified 
information they need to carry on their 
work. 

There is another group which pre- 
sents a problem in any classified acti- 
vity—firms which want to examine 
certain classified activities to find out 
if they might not be able to render a 
service. We cannot give clearances for 
this purpose; there would be too many. 
It is untortunate but just one of the 
problems of classification we are still 
working on. 


Q: What is being done to speed 
up the declassification of information? 


A: Continuing efforts must be car- 
ried on to declassify information which 
is needed by designers and engineers 
throughout American industry if we 
are to have a strong atomic energy 
program. Certainly this is the Com- 
mission’s position. Declassification goes 
on all the time, and the amount of 
material that has already been declas- 
sified is tremendous. But we have 
reached the stage in the declassifica- 
tion process where the additional data 
desired by industry are definitely in 
the borderline security area. This pre- 
sents very difficult questions in making 
a determination as to when the release 
of information will aid our own pro- 
gram more than the enemy's. We are 
aided materially in declassifying in- 
formation useful to industry by an 
advisory committee of industrialists, 
principally representatives of technical 
societies and publications, who visit 
laboratories and plants to identify in- 
formation which would be of value to 
industry and should be submitted for 
declassification. The committee also 
recommends the most appropriate 
means of publication. 
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Letters to 


Visa Procedures Show Im- 
provement: Role of Sci- 
entific Advisors 


Dear Sim: 


The last issue of the Bulletin of the 
Atomic Scientists has described in a very 
impressive way the effects of the Mc- 
Carran Acts upon our relations with Eu- 
ropean scientists, caused by the severe 
restrictions which they impose upon travel 
to the United States. It has demonstrated 
the gravity of the situation and the dan- 
ger which it presents to our relations with 
Europe. The State Department was also 
criticized for its administration of the 
Acts which aggravated the adverse effects 
of the restrictive measures. 

This summer I had occasion to revisit 
some of the important research centers in 
Continental Europe, and I am glad to be 
able to report some definite improve- 
ments in the administration of the law. 
It seems that the State Department and 
the consular authorities have now begun 
to do their best to mitigate some of the 
ill effects within the framework of the 
McCarran Acts. Needless to say that the 
fundamental dangers have not n elim- 
inated nor can they be eliminated by any 
administrative device. 

This observation is based on the fol- 
lowing facts. The time for getting a visa 
is now substantially shorter than it was 
before. Since about spring of 1952, one 
can expect a definite answer, yes or no, 
within not more than two months and 
sometimes even less. Unfortunately, in 
many cases the answer is still no. Further- 
more, I have heard from many sides that 
the questions included in the application 
blanks and also the type of personal ques- 
tioning at the Embassies have been con- 
siderably improved. I have not heard any 
recent complaints about digging into 
irrelevant activities of the past and no 
longer is the candidate subject to ques- 
tions regarding his political views on cur- 
rent events. It seems that the procedures 
have gained considerably in dignity. 

I have heard these encouraging reports 
mainly in France and the Scandinavian 
countries. Especially the French scien- 
tists were quite impressed by the im- 
provement, and I have heard many of 
them crediting the American scientists 
for having been active in the improve- 
ment of the situation. Actually, it seems 


the Editor 


that the State Department and the con- 
sular authorities themselves have taken a 
great deal of initiative to improve the 
situation within the narrow limitations of 
the McCarran Acts. 

A great help in this effort is the re- 
cent appointment of scientific advisers to 
the Embassies of important centers of 
research. This has been done in London, 
Paris, Stockholm, and Switzerland. This 
action goes back to a proposal of the 
State Department’s report, Science and 
Foreign Relations (1950) written under 
the direction of Dr. Lloyd Berkner and 
has been organized by the scientific ad- 
viser to the State Department, Dr. J. 
Koepfli. The people appointed are all 
active American scientists from university 
laboratories. I had occasion to observe 
their activities in Paris, and it was quite 
obvious from the reactions of the French 
scientists that they are doing an extremely 
useful and very successful job. They 
established excellent relations, scientific 
and social, with the scientists of their 
host countries and have helped consider- 
ably in explaining our situation to them 
and in explaining the situation in the 
country to the personnel of the Embas- 
sies. I am sure that this has helped 
greatly in the improvement of the situa- 
tion, and that it will also help in the 
future. 

In spite of these very encouraging de- 
velopments, one should not forget that 
the situation as such is still extremely un- 
favorable. The framework of the McCar- 
ran Act does not allow much improve- 
ment, even if the State Department and 
the consular officers continue to take a 
more realistic attitude. The law still ex- 
cludes scientists who have had temporary 
and superficial connections with some 
political circles that are presently con- 
sidered as unacceptable. This means that 
a large number of important foreign sci- 
entists still are cut off from any direct 
personal contact with American science, 
a situation which is harmful for the prog- 





Editor’s Note— 


A main purpose of the Bulletin is 
to serve as a forum of opinion. 

Therefore the Bulletin invites 
reader’s comments, not only upon its 
articles, but upon the current develop- 
ments in science and society. 





ress of science here and abroad, and con- 
trary to our basic philosophy of openness 
and freedom. The damage done to our 
international relations, which has been so 
eloquently demonstrated in last month’s 
Bulletin, can be remedied only by thor- 
ough revision of the legislation. 


Victor F, WEIsskorr 


Massachusetts Institute of Technology 
Cambridge 39, Massachusetts 


GENTLEMEN: 


I have just read Jean Rostand’s article 
“Biology and the Burden of Our Times” 
and find it echoes some of my own 
thoughts. How easy it would be to shift 
all responsibility, as did Helen and the 
other ancient Greeks, to the gods! In re- 
reading The Odyssey I note: 


“Presently she (Helen) cast a drug 
into the wine whereof they drank, a 
drug to lull all pain and anger, and 
bring forgetfulness of every sorrow. 
Whoso should drink a draught thereof, 
when it is mingled in the bowl, on that 
day he would let no tear fall down his 
cheeks, not though his mother and his 
father died, not though men slew his 
brother or dear son with the sword be- 
fore his face, and his own eyes beheld 
it. Medicines of such virtue and so 
helpful had the daughter of Zeus. . . .” 


Are we responsible for our acts, or are 
we not, who is to say? Are we an ever 
changing composite of forces? Perhaps 
the forces themselves are not “we” at all; 
but some minute unidentifiable “some- 
thing” which causes their cohesion may 
be you and I. I wonder, have any of the 
Socrates’ of the past, so glib in telling us 
to know ourselves, ever accomplished the 
task themselves? 

The term “parthogenesis” is used in 
M. Rostand’s article. Is it now being used 
instead of “parthenogenesis?”® 

I greatly appreciate such provocative 
articles as this. 


Sincerely yours, 


Mrs. Oxtve OLTCHER 


187 Belonda Street 
Pittsburgh 11, Pa. 


® Our use of “parthogenesis” for “par- 
thenogenesis” was a typographical error. 
—ED. 




















Every issue of the Bulletin has at least one article of importance to 

the general reader. . . . Its pages carry articles by men whose applied 
knowledge represents, in many respects, the greatest human power 
existing on the face of the globe. . .'. For the Bulletin is not a tech- 
nical magazine. It is the medium in which the nuclear scientists can, 
so to speak, think out loud about what they are doing and why, ask 
the $64 questions, and answer them if or as they can. 












ROLAND SAWYER 
The Christian Science Monitor 






The Bulletin of the Atomic Scientists is a magazine that can be under- 
stood—most of it anyway—by the technically uninformed, or perhaps 
| should say, by the uninformed technically. . . . If you want some 
stimulating and provocative reading on this whole subject . . . you 
will find it in the Bulletin. 









EDWARD R. MURROW 
C.B.S., New York 









Your group is making a truly heroic effort to inform the public about 
a vastly complicated and important factor in its life, and | want you 
to know that your efforts are not going unnoticed or unappreciated. 











DREW PEARSON 
Washington, D.C. 
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